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4-flJ^JU j-c l*JLi 


Carl Sagan is a very special scientist! He's that teacher you always wish you 
had - and his book, the Dragons of Eden, is a masterpiece of instructive enter* 
tainment! 


New York Times 
33 Weeks on the Bestseller List 

Carl Sagan has the Midas touch. Any subject he deals with turns to gold, 
and so it is in The Dragons of Eden. Never have I read anything on the subject 
of human intelligence as fascinating and as charming. 

Isaac Asimov 

Not all great thinkers are scientists, and not all scientists are great think- 
ers, but Sagan - young, zealous and imaginative - is both ... The Dragons of 
Eden .. is really quite super. 

Daring speculations and great fun... He argues for the worth and dignity of 
other species, even unknown species. If the alien creatures should ever touch 
down here, Sagan is one of those who would get a call in the middle of the 
night. 

The Baltimore Sun 

Extraordinary! ... Exerting! ... Sagan's perspective ranges from the emer- 
gence of life on earth four billion years ago to the limitless possibilities for ex- 
panding human intelligence... A masterpiece of scientific writing for non- 
scientists. 


Chicago Tribune 

Ab sorbing ... fascinating ... The man writes clearly and well and often with 
humour., explaining, probing and relating with grace the story of the human 
brain. 


Associated Press 

Marvelous! ...There are rewards of many sorts in this provocative book. 

The Wall Street Journal 
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A joy! ... A Carl Sagan is ... a gifted and charismatic figure ... he has be- 
come the idol of a whole generation of students. 

The Washington Post Book World I 

In some lost Eden where dragons ruled, the foundations of our intelli- 
gence and passions were laid ... Carl Sagan takes us on a guided tour of that 
lost land .. Fascinating ... Entertaining. ..Masterful! 

St. Louyis Post-Dispatch 
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J^x-Qu-=ki I (j> ftf » t If ^uLllj ^jLS t 1 . 1 1- -TO 1 Ijt^J ( ^1 aAjJ J^Lk. 

' <i Lilli I j-a-l L> lukll <il£JI A’l^J p LlAc. | <J^il *LUu| p J 

4 — j—fl I t I cjujV Ij 4. ijLuJll ( I^V I J 1 o-ui I < <£$La. J i • 4* 1 

4. t-t5\ t ^jaJLJ I ^Jc ^ * u I — J..U U I J V I 4 1 KC J I *C J ( J u> J 1 « J. 1 

.,L^VI Ll^^I^uJI ^A <HLa ^ iaLAJ Leu I J ^1) I c A^jJb till <4Lol^ t ^IjVI 

^j_C. lu : |U,u ( 4— J,fc Qflllra I ^ jl I < I O Lo jfr lt-l 1 j i,» ^ t Jill • J* 1 

. I J^l f A jAxai ^j£L 4 j Loj^ln.ft \ 4 Ac. ^ jJ I J JIAO JSLua^uU 

. v t Ln^i I I j-A (^sa) <j^ 1UI ^Jl 

Uuk JM. ul 
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jS-jJj 




l~^J <jlj£LI J^il I Jjt * luJI lj-L*J IjSLju 


. /jjt i_jIjSJI LjjjIcV I ~i« i^i'iI jjj . <_il2£ll I j_4 

L^Jii^Uk. yji l_4.lc.Li_u (j ; ill Jj| id (^iliil jr * 1 ^ • ^-0^ Ij ^ii J 

. j~j ' ' I ! _A.J> I 
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^ i-A l^j < I t j-flLi J — ua ^jlj, .A I Q 1^ - > iju j-.ti-c l j_j c. La Ja -o 

<— J^-jJaJ I <Lxj Lfl Lx i-u < jjJj-fi .U Sjjtix. I J-* io< 

^JoJu 6 j Lo ^ic. (S3~^ laUj * all oj L£ . B.B.C. " (jr*-* y? y? —II 

4 aj g-oL j-JI £-> La O^J ^Cosmos ^jj^I 0 1^1* > g-aL^j <cLu ^yj «tir ^ 13 -x 
. ^jLxLu Jjlfw - Jj-a <j-° 4-L £ aau I fJ * LU jJlcr 

yC. 4_fll_^ j in ill I — o yC. L*^uljj < fl a ac. SjJeu lajlj. *tJI Cijl % I 

^ c^Vl < jV I Sl Ljj <<Li jui A^tJI 4-C. j a .• yJ> I Sl—fcSuj t *Gt <*/i 

^_ic_ SL-LI J^-Xj M_uIS-o|j < lJ^S^ I c-iijfi ^-lc SLlLI Sl—iiuj t <-i 4 o..ajuu 11 L-j.-o -v 1 1 

. <£>*.1 y» j! 

SjJxj ^Jc. £_oLj_J 1 (_^^Lxl < 1-fl 4 Aju J^LL 4J-0J < I J^jjLljJI ftiA u^Lx ^Jj 
t jjkll I <_» jisj yC. Oulj 4— i-uljJ jLxLu J-i Jjftj : pLj LAjil < 3-0 j IjSl 4 3 i flj 
yylA-XA I LiOb^Jj i Jl jkJJiJ yA <->jixil I 6 JJb </L jiJlt ^ ji I ^ ^ l i j^lJ I l "X O 

qIi i aJIj O Loj^LA t ^— oj(jSkI 1 t AJilj^l ^jjjl^_fl yC. 4-i-uljJ jkJ-flj i l_Aj L ajJ I ^ 3 — Jl 

i i til iV £_ll jJI jA—lil y£. l,U,i.»tlrf> Lo_^_fl_Q jJkji Jj ^ D.N.A. Ljj — Jl ^ <l\jJ I iLljaJjj 

yX±JLA < JuJJtl.1 y£. LuJj VLj-A jX J-fl J i <LcujLijuJ j Ml O Lx J L*_l I J J.X J ‘L-ljlial ^£. J 

r < flhA 1 1 j_A^li*_llj SjjJ I oLjj^i I ki AiUJ ^ lj_fli I p LlrxJ I vii J^xS 3 < lift Q 

LaS < oLaj^Jjl all <J-ojC ‘tfl-ij-Uj ^JlI yC. <jlj Ij^ <-lA I 3 *Lcu I j J cllj^ jkjij 

. I 1 , 3^1 1 — O y \ — 6 Uxl I j 3 < /if 

<L_o LaJLA I 3-A — V 1 ^3^ j_^l I *l—i .laill L — jj Lx Lu <t— a J i Lo £\3l) 1 3 yj a— rx | jJjlI 3 

L^jI 1$Jul JU ^IiJI < <-ij J*i5v t 41 V I <Luia ^£. *Li_fll 3 <-uulj Jj ^ Lfi < <jj_t-ail SjL^xJL 
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*GLaK.>) oLjlijJI jLa j j I ojI£ L^jjj < ^JL*JI ^.aI» 11 til j£ jx Jjl cu(£ 

L 4 -j.fi oajII.1 < u.£x 14 -i-^^j Lfliulaj ^Jl 11 a 4 Genius flourished there ) 


^JjJf jt ^jb j-Lkj u-i JJL4J * LqJjuj 4 a i.i ft 1 1 Ljji ^ aL i>1 a.Lu L Ifij-cj . cli£JI ^_j)j(j 

^jVl <L» jj£ cuj( ^Ul Eratosthenes ^ju a jl I^j I J L*L<> l < ^ Cy^ j*»^L oxuaj ) 

1 t ttil j \&j t IjjLxji jS i • jjl *v \ i V iLlx <1 4 ktt «L» jJLlc <JLjj.,ii.i L || L> t ^ a ^juUj 
IjJ jJ ^.1 • lj^ILj £}* ** ««o *■**!> I l^xj-^-U Lj<^ < A Jjlj £jLjVI pLaia.ll Jjl Hypathia 

La-j>x^ gxL J-JI ^lc Jj^LaLaJI jxLfll < xJL aI La 11 a Jl — 1» 

ULuOj ljjL ^llj . CjLcL l-o L 4 J <jL£ Loj 4 1, 1 <■ Jr. d*l£ LI 4^1 "it l ft,^ 

jUrfi^lL viifij J.t UIJ j % AJ < Oijfill J-iXua Aj LlAA jt CwIjJ ^>li < L *1^ JI jLxL. u 


. «1 . ti ■ l*~ J j j 1 1 <U-U1 


CjA* u* IwU; * j-* ^ >* 6 ^ 

^4 jrt*i *nt ^-1 * SjAJ U ^ i^a I'j oljLijj <i^juu <il 4— 14 J-Xu*u < ^jt ar In ii,m 

<i-L < <— t-j 1 ij I oLa^j-u^l jl * j,j --nt I j-kLill jl <Sj ~>~ii I j Loll I ^ If <*llj JJU JpU'ill 

. <cK ‘ jSjSHJj <1 L^lo £jjtu <Lgta. 

6 V cr^ u^J * ol^il olj<iuC gxlj^jJI lj_A pI^ 2 wJ jaJU Oi^Lui 
Li£ >1 aV Ot J 1^ *LuJ-LA- A Ul ^ L AU u j Ij £j ijL— 4 4 6 J-A 1 .Mil, .it I j Ij£aJ J-l Ij -j I 

^>1 xAtl i I Lli £11 1^0 < 1 t U j j -^.1 ua ^IjJhl 1)1 1 )X jljj . *-<1311 

iujLa.? <_i_fl <J^ ^ill Cosmos: Carl Sagan - 1980, Random House, New York 

■ £-“L>^ 6 ^-* if* 0^-^“ 

LljLIjj LJLaI <1 ^^jlu 4^111 allall Sjl^iL Ijtj) * in ^fi g-4»U 11 a vJ_)J 

JLall 11a 6 jJuALii L J£_fi . <xaJ*H g-ol^JI 6 1 a 1 |X 

<_L$ j - I » »l«~ 4> L 4 .lL Lx ^yX L i 4jxU 1 ^a l^-J I 6 1 a jib ^a <-A jxLo oljLuul 

a 

l^x L Ojil <jl aJeum O L JjU L 4 I 0 V JlJ p LlaI I Jj 1 mill 6 jx!vx 

1)X I^Lxl^xll aIA bjJLU 1)1 l)^Al 1>L£ Lx tj£ (^*1^ JjLJ^ pill 1>X i^lj CMAajJ < pLL^Vl 

. y lif. JaLlu 
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. <jjSk !ji ^yjlp l_>A Ol-Mj < (jL^Lmi JjI£j ^yli^A-a £-alj _>JI I ifj CiijJJ 

cjIjVjJL WXl j - a-j-ip ^ ^ ^La.l_x« -ijljj] JjL£ Jj 

. > J o \ I 6 I 

J)La.l_ui ,x Li I \ \ *\ • I Jui < .« a La. jja 6 IjJLijll <_a.jJ a lj . — . -v l « ■ 

<jVj ^ JjLijU <-*_aLa. ^yij < Uijj_LJL^ SjVj ^ ^yK^iJ <_*_«La. ^ 
Astrophysicist ^5Lifi ^jL^j 4 jl i Jq^j Cuii) ofljil ^ Jjlflj < j<u u^j^LuiLa 

Smithsonian Astrophysical Observatory ^^iiJI i/im mi j-un ^ ^ 

£jlA. pL^jll CA oil 6 J-.^. j P i ,Juj| <jl— Jj \ ill a ^J| ^jL^Lw UiLa^J iiJUjbj 

. Search for Extraterrestrial Intelligence (SETI) 

I* lac. I Jal 4j(j i. Lxijj * pLajftil i^lcl lillj JJU 1 a. I . .j Jal 

p [ . A ftf I <JLSj p I . m i.iI ^ i, ft j „a IjjJ i.tnl iij p ( . a ftll u I JLxa f jA 

. NASA 

<jL-oI < (^jjj < L^-ZLTLi \^^"\ j » i X • Laic. *\Y tjc. La.Lu Jjli ^yijj 

. ^ lh» 1 1 £ lij i £-a (j m i n O-o I J *5LjJua jli 

( jjc. i hj 4 -o'h£ ^uali^j Jpoa . Ij-ijc. jla-Lui Aica 

jJc. (J ■ aa LaS . J Ijl . ■ . . |J-ua*ij < 4 ult - . a I^j iijjjjjS-Jll I 

. La ^ jj I jilt ClIVl* 4-jLSk (jc. ojVI j-i 4-a^J. I jjjJjj Sjjla. 

(jL^.l_Mi La jo-AJi jjLi < 0 jS — 9 J-aCj <jLAl 4-*-auJ jjj-iil <-olc. ^Cj JjSlJj 
j4j_au Jjic. OLllSt ^yi |j j-Li ^jll Jj-JuJlII I j_A < oti-n II j j luij ^l JjJ-ill <S tg C 
< < ‘i l l II Jjjc. Jal A -Jl Jaj l-Lfj V ^y-all <J4jLa-a ^yi j jl vt < ^J-=k.V I j^jil 

a j^_a. I ^yic. O-LaJ I ‘C-o j ~X _A J < » ILIIj Ajjjj 1jS[ - lllj ■ -j"" Oj-uactlt 6Jj,.l i i*J I 
jj-o (ja la. jll C-aj a A (Jjl j\S ^jJI a i Cua -l iu JI 4 j. oV I 

< <lijl Uali Jk ^jA\iV I QluII jJjLS I ^ »iAj M JA>| a lull oljl ,^4.all 
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a * A flj < Biological diversity ^_L. -JasLaJi ^ill^ < j i « *> 5 \ I 

i S L u u ^j-0 / 0 ^_Aj l$-i l 5L -u fl 1 4 1 1 1,1 1 j ^1 > 6 jAll I Cj L V^J I A . ..1 i-i-.tl I ^_a-Xj_i uX I 
OlLuaj ^j] I iim^V I I <3 “1 < <j^i_2wl I j^S i^J I ^jjo /Vo l(| ~\i »i > jxJ L*J I 

^lil 4 1 4 A ft -\[l jLLuoVI 'TkjjVlJ « ^ JjjI j-jJI olSjLoVI oLLc. 

. IojS Jc. JUfl A 4JJ 

* 4 4-SLl.ai *t-Uxj LflJ&l < 4.1^ t .uj 4_A^_i Qa<> J ^jLxLuu Cj L 1v5\ 6c I^Jfl 

6 j a* ft 4 -lx.j 1 aAjI ^Jhj « 6 J 5 fl % a ^^-k. 6 LfllS-a ^jLaJI Jj-o ^la V* 

. c_jLUI j^\ ^ ah 1 ji. L ia"^ 1 1 4-q}1£j • 6p(juij 

^yA ^li jil^JI • 4 _ U_)-Jl 1I 4 II oLl.^ jAlJ jk lJ.i I t i.H J flJ 

JjL&.Luj jl^Al 4 j^° L I J f . LjJaSauV I 4 jiS 6 ^yA fj*)l j ^ Ixl I 

jjjll |xj£. ^_L Jjlj ^jluAa Cj XaLc. JjSj < <5Luti 4 _lLa_c 4 aajjI I 

oajSj ^ 4 ^ ^ lt*^] * l5^jVU 

OlxIo Ju-d (^.ill «»jLjSJI I Jjj L ull ^ . 4 1 *1 Aj ^-ill Sj-o 

• 4 ^ ^ i LL -ul ZjA 

: «_>LUI Ij_a ^-fl <jjlij cJ*k L« 4^-k- fjf Jia aL-cu ^jllll J^-a jajI 

liflj f I ^.1 aajL LflLftA >\a aj J-l-oj JSJ <L.a ->11 iijjuiJI oLoolUi — 

a jSa ii Ua 1 \ 1 V Lai . LjjJk.1 1 a>u ^.. t <-jj ii^jVL JL^ JS ^ k. L^ jjJLL 

. 1 j. if cllilcuVI 

(_Aj-£>J| Vl culj 4_f^^ (J ^ tJU hi ^jr** J 4->3 i»>W ^ 4xii L Ctlr>fl*irh I cJJjS — 

. 4-IclUui J I lf>U& 4x^jli 
. 1 x Jq £_aJ^joJi 4 j>j ik\V I <xilL O In fl~i I dlj^ — 

Lf > I Culj <wJ Li<l I ^ya 4 LI fl j^ JLjm v jix jjfk. ^V-% a! * o - j 4JI (^jLill ^-2kj| L a ^ 

LL-v I LfcjjLaJi ^Jc. 6 ^1| LL-Lj <■ flj «.A*j 4^1 <j>j n t n <i xa JL u < 
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^ jV 1 <Gc i~<4 ~ . ,,l Lo ^-o lj_6 . I ~i~i a Ljj lj « -. 1 1 UjU-vll ^j An il 

< <_ul£LU j-i.'.till yji ^c.j (jjj| t_l>sl <3^ u* jj_'»~‘ (^1 (j-lj 

. <ui -uK £_o jjaUoi. ^ 4 P*-I £-° J*l>* op uP 

jj I I j ( (jjo 111 I ^-1 L*-i lj ^ , ' t ~i 1 1 Lxl I ,jc. ^ l» 1 1 jjj j La-o lj-^~i^ LULL i jil 

SjJb j i 4-o_A Llu-o *Lca«. jo] I 6 J_A Jjj ^a 
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t flJ g JLI 4-QjJLo 


JLa.^11 6 ,u* <x.j ft-v a j-a.i Jacob Bronowski ^ 

jjillj ^ 1*1 1 ^ <J> J »u il l S-SjjlLI jjl ~V I (jjo-a < 4 ft l~i ■■» n jLoX-l < ".I * X • iJ Ij 
Llaxij-a i ^AJt y JjSj . 4 o fl ft *l J j m il jjjaj J nu j-» I ( 4i mlillj (juftlll 
j^Jaj ^jC. j-jj M\ 4lmimaj <jLjS (JIajj . I ».ia.-a> LjJ js>. i—ftLIo 4 'XI j , i_jjL*-U 6 JJt 
j-j-* < IjJLi. LjLS[jj 1 1 mi j < i_jiUjjj-LI 4 1 \« -v. 4JLijJa The Ascent of Man ^LmlVI 
<LI_j_LLJ I I Jj . <-» a . Li_a ^jjl i ii >V I jJJj jjLxuVI jjJoj <mi 4_ki 

J>UVl) 4_LjJall 4 I j a LI I 5 j — j — a ^ The Long Childhood" 4lj_^UII 

IfAA a «u ju ^liS S jiiJI L^-‘ -Vl tLi^V I Jj-o I ijt UlLia. j[jJo ^il 4 » . ..‘ill » 

6j 1 1 ^ iljj-aj Jj^ Mi'll I 4jJL 4 _iLU I i a fjf Jju ^lll j > jjj-iJLJI i«- j > « ■ ^»l I JaLI I 
^ If I u-lr. 4 j-k ll olul^JI 1—1 If I J. «~i *~\J . iaLiiJIj 4 * 111 ! I » la"ll ^ l<~ a j J a nj 

£jLa. jj-a 4 a aajfli I oLa jJjii.1 ^j-a I ' ^ > »i all Lajl.fl r». Ci£.jj oLajia-a 

^..^alli < 4 g jJil I oLil J i 7^ 1 1 ^ u% Ju£. d' * jl ' 111 t V I »llr Lai . 4_ulj^l I I j ‘ [jj ~W 
4^Ajj liij JjU < lVuftlj.a» i ■ i all ( ji 4_uIj l ^II J^al lj_aJI Ti I an i a . Jijljll 

al ji l‘i i h i ^ ^jl Jj < 6 j ia 7j" a 4-i^_yL_u Li^al^^. i _ i I nl^ll LjJjjLc 111 Lfra — iaj 

< ^JUI ^11 £jL!w oLa jlaJtl ^jjj 7k."il 3 jJo ^ ljj-^.1 (j-a 4l l _i -w j>a I J-a. 6 j_v » i 4> 

. 4,1^11 1^1 Jxl 

^1 ^ jfiHll Sjlii < Ij^. 4Jj>la ( ^IjljII Jf^l J 1 ) Sxa ,j] 

i. a* J * A. I a jUill ajjb j.a I La Ij ***^J • ijaluJI (j-a i— ijJVl O l Va 1 jj a ~i * >1 1 Jjt 

I *mi*i%, ^ >fl»ut aJI )aklH Jl ~i ^ a Jj_mVlj j^j-alll ) ^IjjVl J j i i ^> 

lna-k jjj 4.ia & | 4J jj Li < ^k_LaJ I l ji Jj^l I ^ I iij La jS jju (j I 1 1 a_i < I n i l I 
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| OjjJeu . L$J jSkSl 4 ft \ 4 }Lfl I £-jL^aVl La I < JjjljJSlI 

^ I J-5 | £_J Lz> | OjJ-to J-flj t A J I ^Jjt fl"t Lo£ < ^ L^IiV I ^ J^A ^jJLc i flll < i-^L-a 
. jLuilV I Ll Q I *L t i. t u La I ^ ^ ( •%■ i.TiV I ^ I mi) > V I ^ 


j i* tj ^JU. ^A > a *1 ^j-k.ifl < j^Llil ^jj ti 41H Jj-aj^Lo ^Jl JjV J £ 1 a. -yj V I \ \ \ fj 

jjlj lfl-J j 4 i Vi 1 I l*n If. ifl < L-uAjL» CjI^ulJI A j_A ^ VuVi Lj| jULjj . <l*JL <£.jjju 
ol^jJLlil £-0 J-oIjLUJ <-j.a>.jLL Sj.j.^t JLajuLmjI £ja J-iVj < LjjJjI V jj I ^ \ fl 

. Lmla. I ^ -v I jj ^ll I <A-j^uII 


{ja 4 *vl Lo A J...i.a^] I 4 1 1 < 11 jJ I j_A p L$ jil g-tj 1 uJ I j l ^LlII ijLfl t I ,\*S Aj 

J-oLlJI ^_L Lj j£, Lu-> ja L_o_»V I p LU I 4 % \ iLl 1 1 ft ^ La La < (J^LLa 

I 1 1 til I <14 J I U-v ( £_ja p L Jj 

> j.*ol <Jj < t> J I Aj-a Jj^La I j-a»1 ■<■ »*1 ^-jLuajVI pL^jJL ^T\ \ 

JL^lVI <j ^iU~\ ai\ ^jll Radio telescope ^^Lu^UI ^ LjJa aIjI LJ 

, al <JjLaJ 4 4Ja_ijU » I <JLulI ml Lj I J_j JAj . <JL-k <■■» <.»LL jLxjLj 

ajla 4_Lu^j L 4 * lx Jqj Lie. <a1LLo o Iji < I Aj . oljl iA*k 

. <.i-A.^a jV I S^JI p j.11 jj-Li <_JJ_c. (j$±a jj-L xajju < jJjL-uj q I jl < A ^v.1 1 

|j| LajL^J J_^l=u iij_*_LI I J -^ > *-u Lj| ^£-ji (jl Jj A *11 J>-0J 

. ^^jVI ^ t^jll <1L. Li^ 

<j — ® — ?■ S J ^ fl uU' 1 o' (_t^J-Aj Cf* ■ ' * ‘ “ * 

j jl I <_jLi£.ll ^a o» « nj jSj . ^11 £xf* *^A-oLa. ^a N^Vo ^Lc 4 >t 1 >_L[ I ol 4 < ■■ I at I 
Ap 1^-iJ I ^ji\ y. Irt^k jjjuu—aJ Ijjfc ^-1* — fiJ J. ,flj . Sj — L-*a! — ^11 6 j-A JL_A_a ^ *V > U | J>-ij 
jJjL. 1 ^jLi lj 1 J iti p lj£-| o i a J Jj-I. ft <j ^lAjJLo CajL^ La-a 6 j1aL»V Ij 

pHUI ^JAj uLi> jiJI jA ju ^-i, i3u • ^juiLoiLa 4,'lx.ft.-^. La-o J ^j| 

. (Jj-uaAII L 4~\ itifl Lo LI ,j it u> aJ La-o t i£jkU, J I 


Jji Ci Lf J L^ I *L*_u lj J jua JA <j| jk^-jA < 1 ^ 1 » </> lj 

<<*> j < <iflj jJ I i Til t ^jJJjJt-o jjLfl < LAjjJoj <j I J_jj a LaJ I (J-oO | ^ ^ fl*i <1 J I n ^A 
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jJil ulj ,>> tsiJ • SjJ^a-a 

‘Liiiljjll aj_A Jjjjjlil jij . <1 ta.ljt.ll <jjT. ~ilL ,_yks_)JI jl oLiJ^ljJ JjLS 1 j >a j i °»^ 1 1 ^1 
. J^aC.1 ^ <iLj (j-* !■“ (j-« t_W j&il 3^«*j (_^ 


jjh — t Lj .1 tJ I ^yc. La j i a i ^ j.1 1 I ' •! I jjhj — I. t-iJ I ^ j I i_a j» a I 

^JjLLl ^ft.'.»JI L_i Lii^V I jjbj .Natural selection Lf x ^ »kl I plinVL j^Llll 
jjj-ill "m jjJi Alfred Russel Wallace j jjj_aJlj Charles Darwin 

. j^LUl 


J*Jj < 4 \ i it I £-0 1 Q Q Ijj I O li^lcw-o Oj-$Jo I p 1 flTiV I J)jq 

. p lift] Li La J-I J-^jj 6 I i ~hf I cjul Luu I 4 -Ia Luj I ^ ‘ jj jc-l I JlLa J.ftJUaj f , 

I <ju=aJ I oLLi ISJ I ^jti \„X, t jj < ( 0 ^ ^ o|j ‘ J jfl-ft Jjl jj L. >1 I 

. p Li^V I <jL*a 5 U ^j.u.i ^j_o < ft"k a A J I J£. I I 


cr ^>LLI < pL^-j-iJI jJc. ^1 <la ^ fJ*j 

^j(/ 

. jx-l I jj ln*> t <J 8 jJlI | ^ I jJA. I I jl I <— '^-1 il I p ( 5 k jl I Jjjft JflJU 

JI^La ( Jixl I uj I U 1 j -v | ( - j J r . j lU * i ^iJ I ) t UU Uojj jJL I _ 

iJ-a_C. j£. LsJilj Jixll J- 5 j . <CLi^J j t < ii flj <t> ill i u rwl I u_ fi I j “ f- V ! 


(J^>^ t-*^*'** (_r*J • 


j j t aj <Glj^vij 6jlk^]j J _l A ill 


T.H. Huxley aj Wiberforce ^oaII j§ _ iv > &JI jIj j^JI o^j i*u (♦) 

, da . ...II j KaV i i^_i 1 ->■ ui l ( i.nj ~w i jjAiVljj jjjjjlj jl^al 4 ijt> Lkl I q! fllUIl ^yA j i j «1 1 a» j 

4 1 ‘n j -S- 1 1 [ I^j lj . ill jkJbkJJ ■~»L»J fl -~.M i III 4 r • Ouasj V “J ** * CmIj jj kil I < ^_aV I <ft ti % ^Jk <J*^3 

. jjiajJI jJ> { jJLXila! I (■ liHV Ij . 

^uaIi Tierra del FueQo Jj IjjUj jl^m jp 4 ^Lj Jjx ^jl^A i ij^l l »- . d « .’i-mlj 

Jii U u* f-alaj.1 (jli j-«Vl < aj ta. jij . ,j±JLJJjjJI J^u j j.t a ’i lLj 

Hunter jUil ^^U-j j* ,jYl Bushman . .-. ? .. i a ..t. J&\ , pj,U)l 

jp (j jjfj l j Sj^a Jj ijj i*> Jjb i jp Kalahari Desert ^jLhyt^ c i j_> ■ ^~» Qatherer 

j j-fl <_oj L a_s ,j-a t^L l-A L&_iA i^i~h « I Li ( jA 4 ofl .a O La^tc. <t a .a -w! | ^ * « t U f I «. LfllW I 

(i^jiii) . -yi ji*. jl> Lj ijiia-ii 
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. <Ja£L jJLI (J^f. {jL. LaJjlj L^-iAju jjSj JJj < £t- — LL < Jula^a jl <Jtj fl i a oL j £a 
jc-ll 4juaa jSklj-o <_iLiu£l ^_A 1^1 >ti a oi ^_»| ^x.^1 li_A Vj 

ul i £*. jV ! Ij-j| uXiLta^il 6 JJb t^S ( jum. I j^Aj OLi < I lJjlI I uAjUajil 

Uil CfciSj L^j1j_±j]I j>JjJ <±ujaJI ^ljjLiII J_£i . cjL_jl(I ^Jc. >L_Jj x * > V J_Jjll 

UJ I jj^ia Jjfi. J-olSIL I a ftl JjVI (Jfl i iii iii 4 cl* Vi I CjIi-.IaC. £ LUj — 6jj i^jjJ — 

. 1 ,0$ ic o Lxaj j^iil I JjjJo jtj RNA Ljjllj DNA 

<JA. jJj u ufl ^Jl 4 <iSLJJ <J&(jlII <JUU»I^J JjA 6x11 Ij 6 jLa *ull JjA I^ulai ^jbj 

^LuiVI £SJj L — I — d) li_A . {jC. SjjLfcjJI 6 j£aJ Ij jJ I 

j| ^j^jlII Salostius ^ijlLiui JLj xaj . j-iloLutVl 4 > *% L ^ 

JjC. oljl^A { yAj ■ 1 —ojI J 6Jj^o I 0 "XI j ljj| £>,\ Vi c I J IU 1 oLfll^-aJI 

— ^jJaLijuVi j j aju! 4 I A 1 6i jJj—a — 6j^Jaxrfj| lal^JLtu j La | LaIS t <Lij^ fl-A Vf I 

!! SjSja ^ Q >a-v ^il 1 iL.^aj lii I 

J *.A LjJW ypAj < lil l a| j 1 1 joJI LiLj u j llA Sjjieuuul < aK Jaa a -la> i V Liij 

^At V £ j i^ijJl V IAa Lhj 1 i ~i f L jwj„\ fll I La lift a.i 1 1 6 • *i t «« I < d a > Q V f 

. SjjJajlhI 6jla£. A t uftj « > LaSU I <jl ^ifi. ^jl < I it «i^j 

JIa-o f-bi L* ol^LliXuiVI ij^x j <^A ^La.j £aj 

^^1511 J— JII JxJj. tf jLJI V L&II I j-A ^.AaII.K.iII 

. 6c J^il I idg cj L5k J Li dll j dAJ La I < i I 

S jJL-Ltl ^ Jean Jacques Rousseau N Vc 1 ^.Lx. ^ 

<L-LA_A I ^Cj H ! jualJI SljLuJLI j^uLluIj JaaI i^jC. ^ILujj 4jIj^1 ^JaLxlcV i 
Li |j 4 I s> oill J^Ija J^Lah. < Is. a I In ^iT»t J)J cr iiU < Liu* .iV 1 <».ula uf^ 1 1 

Lil aJ fl i m I it> > 1 1 jxlx Li 4 j l£iV I ^aaj J^juu I I V | ^ jla i i it I JjJ 

. « A ^ m i^t jKfiV ui<^ (JuLujI LtSat Lo jVI 

* m * 

4—auJjJ 1 1 Aj ft i dll.i A V| t jVI LjLuu JI^L-a Ja u Jj 4- IJ. \ i ^aj 

^JJ ^5-JI iill <-ul£Loj J^II La ^jI^j "a.! Jail dl^ L. u f Ij ^-all ^c-t^u ill 

. La 


22 



J9V1 J^aAJI 


The Cosmic Calendar 


What seest thou else 
In the dark backward 
And abysm of time ? 

Wm. Shakespeare • The Tempest 

Ljl i a» £ilj_aJ ,jc. j it' > . jl ...Wl jJk Ija it) iiV >J ,j ^il jjS Ij-A 

LWj 5 » IL Lot i fje. <£jJ T>j < iiilj J- 2 1 jJi L«_a jl < jj*i . nIL 

. ^>*11 uf 1 * a VL- i_jj2SLLI - Li! 1 < ,~ v< g lL 

^jlaI ! jjSUI I. j k V LLjl < jjajII I jjijL ku LLajl Jli* 

. <AiojJI oljlflll AJlA Jijs £_a /nLull <j f l|jfc <Ljj£a ajl i <i 

.-.I « .U M « ( j. ■> - ■■! I ^LU Jj I ■ *>J I «^L~ ...i LiiLi oLj * . ^11 $jji 

4-uiljJ uij <oLjAaIIj jliVI jAt JjOaj jl.A-Lfl-1 ^jjGJIj * *^jjj ■ ^.11 

Ju jja ^jJi OfljJI ui^Aj jJc Ljfcl t ii I 1- . * < 4-il * ll I ujJ < 1 - ^ i Ij |^j | ■ ■■II 

Jaam J I ~w fl W I jJkj i ^ iU«ll jL.A fl.WL ■ *'-*\J* A 1 Ittfljl iiJ-aJI iijjA 

J_flj < jg £l I 4 -jI.Vj j> tlnfl II jLa_iWI J_flj . (jVI 6 Jj_ajJJ <Lil IrJ Ij SjLII 

<LfljJL-c I ijSj < La jaj-fl! jJt JLa lr. <jSLIj < 4 JjajJ 4JL L-ui I pLajIflll ,jc. Lfc I Lfl'i I 

. <Lt t 
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< <jjuu ^ 0 U* jJi I IjI I I j-& ijC. j \\* ill I j ^-fi j^)JeJ I ij i Aa 1 ^ 

jlJjLl Jj-G ^hlc JS ^C-l *A| IjlAj . 6J^.lj <luu ^-fl r I ^-^-C- ^_A I 

tf 

iujSI I <ju*J I 6 dA <_u lj JS ^t.i xalin j < <_u jSJ I 1 iTi< m Lcjj T i ^J I^.tJ V J Luo 

.(<l^u 1 Vo &)) II J^a. 6 j-o iVO ^^AjVl ^jljjjl <LL-o 


jxj^ill I (X j X j \ : Jjla^. ) Jjlj-aJI La ^jJL 

^Lill Jj.iaJI ^aAl > t ja AAMJj <±jlj_^J (JjJ 8 Lo Lfrla JjV I JjJ'vl I 1 t . I ^_fl 

. jXfti At > J V \ iij I J-=w I dJIill Jrki I < j i a a a > J t£jl*l^.| I 

V] ^jAjVLa : ^-l-o I jll I ^j-o j>X > l^j)» io Ilia jJjIxaJI 6 jJb £*» y j 

Y A ^a jjJh jJ I j 4 leuaj t J>Lii I S \ f <U j $ ln."\ di I iur * 1,3 * j u "i < i it ^ « ti 

JS JILxjj < <Luull \j <l..i. -J x!jJ — =X. X Jfti p I AdUjJ I j JL^jll JJ ■ lr> Ll . j 1 aIa hi 

. SjO^Vl jjJaxll ^jljjJI ^JjLxll ^a £jla^l ^ya at L 


ti)jA um L I ^c.i^a l_j] I JjAfi < OLJ^ I L C*a J ^j-o I tUi.tr L <-o L * A ^-tjj 

<_Ljuu Lu-oJ I ^icj ^latil <,aLi C-fl 3 -<-u < 1 1 al I <Cwnll -J^LA. 


^•^JLU- J I jju l^ 11 <_Li 1 m iV I 


J-JUCO J 9 ^ 



The Big Bang jl-^t'iVl * 

j^L« Jb' 

Milky Way Galaxy iLlll ^_,jj 5 jj$ k * 

J. 1 ' l ~ , .'“' ' 

. Lfj£lj£j (jiioiMI * 

J 1 ft \ uju N 1 

• * 


. 1 6 LpJ 1 ^jbLLo pJj ♦ 


p k jJ \ 'v.l-a — L — Cj L jLzJ 1 ^bjal £_i jt 4 c 


Bacteria and Blue - Green Alage c 1 j 

Jjl cPU 3 - 

. ^ 1 — i ... it 1 f. L-.V 1 y ^.,1 .l‘|-vl 1 JJ lill 1 F Jj * 

_ > j ua jp \x 


^xoJ^j \ 0 

Eukaryotes Sl^ LaL^UJ cU=kl * 
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( f&LtXL ) j ■..q-ni.o ( T ) Jg.v. >- 


,>aJI ^ .i^Vl 

JXAJUJ . >J Jj| (jdiV 1 

jjljjjJI 

ju.»<iij \*\ 

j^^Jo Lljj Pre Cambrian J_u L. j .,^r <jL+i 

jlAuUj W c IjLjjV 1 

4 "v . A 1 j oLjLx ^ lc. jj-%^ 


Trilobites ^^5 jLiHlj Plankton jJljdl 

jA4uuuJ \ A (^aioaJ 1 

oLjliJ! j JL^,V 1 jjfl U j Ordovian ^ jjj^V 1 

^AAJUUJ \ *\ <JLA^J 1 

• cj Lt Lil 1 Silurian ^j^luull 1 

^ 1 A l if i | t Y * I 

ctljij-xaJi JD-^ p A» Devonian j-*z>jJ 1 

jjauuj Y \ 1 

CjI jju.tJI 


CjLuLoj-JI Irt 

jUhmJ YY ^jOjVI 

jLa-^Vl 

rr pCitiii 

1 (Jjl 

Yip LjUjV 1 

oLujiJI JLjl Triassic j^»ll 

j um tj Y"\ <jt Arfcll 

jjJJI Jjl Jurassic ^1 j^l ^ojJI 

jlflm tJ Y V CaAjuu.1 1 

cjIjjj-oIIjjJI p La~l“w 1 Cretaceous 1 J 0 I 1 ^a^aJI 

jx&Muj Y A 1 

<? .S-vll Lljj Mesozoic era ^U.-jH Sl.nJI ? a ^ f L^J.1 

J u< mJ Y ^ £/LijV 1 

^LLi-aJI ^ ^liUI ol ajjJaII Tertary period <iJLill 


Primates oLilj^pJI Cetaceans ( J-iiljJI j 


cjLjI j \ -oil jt-o Frontal lobe ^oL-aVI 1 j^— ^ ia 

jmuJ. pCilill 

Hominid , lu. uj^J 1 jJjl U . ?nu n^J 1 


uL^v 

jjyfti ii ij Y \ e Ia_»jV 1 1 







( JjLljJb ) H (r) 



jjLuiVI j^Ja N • 

I o W I J Uxu^ I p j 4 \ N 

jllll (j*^ > « jjl i >it I N \ 

^JLlL^J I ji/ull ^Ll <_» I Jj \ \ 

LJ Ijalu i j^jb j LulV I \ \ 

Gro - Magnon oljLxll jkjiiij N N 

\\ 

jxAC 6 jLaa N N 

J X-IV0 CT* CT^ 4 ^* N ' 

51^11^1^1 \\ 

— yujjiiV 1 <£L&a N N 

p Lj — i fl j^— 0 lr> — 4 jJ— i lflV 1 4 < u J 1 1 la \ \ 

- i-wLoj^ll Lj^Ij-j-aVI - ^>u J i * » t ,j| 

^f, Ai-ul I J^Lui 

5jj^la I^JuoV I Jeajfl i u — jlfrl I ^A j-A aa! I £ l^!L^. I \ \ 
^xo^LmV I O I — 4_lj L aj^ l I 

\N 












jai 

Genes and Brains 


What the hammer? What the chain? 

In what furnace was thy brain? 

What the anvil? What dread grasp 
Dare its deadly terrors clasp? 

Wm. Blake - The Tyger 
Of all animals, man has the largest brain 
in proportion to his size. 

Aristotle - The parts of animals 

ijVI I uLu <a^JI jj&Ij . iiiLull jLjjl I 

CiLutUI (£y - atj Culi I n n j nil jjSl oUjiu 

• (_>■“ I u^- SLikJI ^ Jaii / 0 Jj-»j t <it*i JjjJ-a 

i j i * <i o Li I j ■ --It L ijjJali Libjjlj I 6 I oLul£ll uJ l~> «■ 

LjjjJLJI £y& -■> li£ jjS| S^uaLall L < i.i i a i*C f I oLlLjJI jS . I 
jk j_JI L jjTt it I oLajIall < Ift^ jSJj < <1 lui 553LS .lit O-mjIx ^lll 

<11 (jjj < Ltjlj **■ 1 jjjjl CtlLS Jjl]! iLt (jc. I J j *i ^ Jjjl V 

, 1 ^ 1 if jl j oLa jl*-LI <U-oS jtwTill 
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. Taxon jl * /•» Taxa l q 1> . ^ ) < a_zJ I oLllL^JI i 

^-Lt l_A Lj^L^h. (_£^aaa-a ^a] I Ci L aj ISU I Jaj jl r CiL L aa) Ij O La I Jaa Jaaa o U a i *■**, fl.Hl I 

6 I ^Jc. La Ia^LL V I tilijj ^ J Lu*a V I j I 4-xJLaJ I 6 Jacwj o Li I l^iai I Jio ^ 6 I 

, ^g Ij i A-v[ | p (Jfljjj I I r^inl Ij L^aaSLJ I (Jajo ^ » A lj 

Slji L$J CuL$ g Ij-i-y — ^jAjVl >_l ^1 f <J— aJI CjL^LUI 

u*j • Lf^l V**JL3 * j L-° oLjwijaj^ Lfl — j £ i jJ jl 

< Nucleic acid <aj^j ^jAl a ^ 1 j-o 4 _aaIj^JI jljil 6.1 a Jj^Lj <-j-^JI oIaaLSJ! 
DNA - Deoxy- Lj ^£.ja g^j-sw , 3 -^ SjLLI u 1 i Jj^a aj-a j^o ^-oJoaJI <_uJLi.ll 
. (RNA - Ribonucleic acid Lj ^ ja llj». j£a Jl LiL=J L^°± 9 ) r i bon ucleic acid 

.Races oV^Lujj Species "^Ijj! " ^Jl uili^aVl ^ t.».ii ji*uj 

oV^Luu J^jljlfl 4 hia% <_Ij j glli CjU lj> it^I 1 J-o <jC. JAA a ^Jb £^^aJ Ij 

. 4- \ ts* n 4lc. ^caaa — LfJ I^jlu I J 1 J « til I c S^ L a rw V I £_o — I J-o 4 -A-Ia *1 a 

^AU <A Lfl “ j 1 A"*kl 1^ J 1 I Jlo O^A L.tu ^yA.^. — 4 Q hA. } | ^ | ^jV I JAA £ J I Jll I La I 
jLo <1 aLOLI O Lc j-a aJL I ^Aaa Jaa . (5JLJI 6J.A ^^fl JU-J ) ajJL r, Jao*a <aC. 

< A 1 fl J-O JL 3U Lo I j-Aj < % Jj-uA IjjLi <AC ^-UAJ La[ JaI i>J-2kA j^Aa! I J J^juuV I 

l>° ^ Up LIaaj-*^ 

jjLUl jl iuWI : Lijlj-aJ jL$j Homo sapiens J5L*JI jLuajVI jjS < g L aaV I 
j-i ^ 1^1 ) Homo erectus cJiljil jL-ujaVIj Homo habilis <aJa Jl a-jlI-aJ 

sapi- 4 a Li ^1^1 j-o jx^j o.aflA Homo ^ui^l I j-o j^q j « ^ o^jlil 

. aIa Jaa ^jIJj <aj^a jc V Jajj . ens, habilis, erectus 

Jaa JTjljltl J-0 Jj-uA ^ Laa| J5^aI I J-o <aI JjLLjlII J-0 jl_^ <-OA J-flJ I jj n 1 1 

jl£ Theseus ^ju» r> ^il^^JI Minataur jjAllJLLfl : <aJh^a gLi^.1 

p . * *. * 

LslsJ! jjl Pliny ^ '■ ■ I * ^ i»il • jlV Cy* L^jjAs 

. ( iijjvll IJL* Jj-a >V 1 til <_J 1 jj) >^ij 4_i ji jxX. j) <_lA^juj <-ilj|J l ^yxt jT Ljj 

^jLil yji] ,i.J 6SA / I y ■ J ijafl I al I t^ya <jQ n * 1 1 

.^^LW {AIJI 


28 



i ( N ■ " i ^ i.i% i . /*» 1 1 ti T i l I ^ij ol^ll Ijjjfc ^UaxoJI Ija j I itjj oa^LA 

■ aj * ’-. ...-I L. ^ . pLi^Vl s a I ~ 1 1 l al'i, /^V I U "■ flj j_a!lJLI J . 2*11 I U %ll 

oaa j ^yjJI Ufl~.ll ( y* ^^Lfl j iq'i ->,j ^juujJI Jj^Jj < <=Li^».Vl oil i.^>l 
< <1.0. 6 1 i till I ojlfk LaJS <j| ^aujJI Jja ^ 1^ jj ■ ^ «H 

, I ' .fl«~. jj^l l^j| j^l < ioj^UI Ijjll oHa> JJC. jljjl 

(N) J^i> 


CENET.C INFORMATION 
(IN DNA NUCLEOTIDE FAIRS 
PER HAPLOID CELL) 


■ io>4 

S | (Viruses) 


| 10* 

‘I 

u. 

O 

a io* 

s 

H 


Viruses) / HUMAN EXTRASOMATIC 

; * f Unicellular algae CULTURAL INFORMATION 

• (LIBRARIES, ETC) A 

Bacteria _ \ 

\*Protoioi \ 

Coelenterates s \ v \, 

oJ^jAj W™> _ Ajmphjbi “ " Reptiles 

Reptiles \ *» N Mammals 


\ Mammals *\ 

„ \ BRAIN ^"'' x 

" ' ,, I INFORMATION \ 

Humans* „ -o 

Humans 

„ 10 * 10 * 10 * 10 * 10 * 10 >* 10 " 10 ** 10 ‘* 

0 * 1 — i 1 — i 1 — I — i 1 — Zj 1 I I I I I I » I 

3 * 10 * 3 x 10 * 3 x 10 * 3 x 10 * 3 x 10 * 3 x 10 * 3 x 10 ** 3 x 10 " 3 x 10 ** 3 x 10 ** 
Number of bits of information 


Number of bits of information 
jJJ oLUaJI ^ CiU)i*II ,2)-o ob/i^l I jji»J 


.£^$111 6 L* g.i ^ujLij pit 1 pLojiaJll JJH ^jC- jaX j <2111 ^ Irsfll 1 1 jaC. Jn-yJ I — 

. dLuu loj ^JU ^ pL^Ltl I JJC £>U <5>Lxll JjC. jaJLJ <^.jlill £ Uiul I Ja^J I — 

. jtJI ... pLu^ll Jl> < j Lm V I jmv oUj Ui I ^jc OJ&.II — 
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JJ-£ ^1 ( 4a l 4 n tljj JjA h i jAi ^jjLS J i ft ju ^-If ^a!I ^at l ^aj 

oLojJjlII ^ja a _ > i» , ~>l I Jjl L a A »l jS!.<u JjSLIj . Lfj ^^all i_ij(Jajll 

Ua (jJt jLuiiVI oil^ll SjL ^ Sjj-»U 

jj-a Ij-A ,*) )Suj . Ijj t art Lilia Ji^wj >tua,i < 4 tn i’l a ilia < IjLa. Jjfia 

* * 4i I oL ^jjJI 6ji |ji& Ladder ^ JL aJI * I > •• 1 1 ol— a * 1 »*■ * » Ij^l 

— oLjIjiI I — SLlaJI <*Jj . y ljj| <juij I IfJj Nucleotides ol jali^aK joj 

<Ljj£« <*J <jj Jjii (jf • oljaLijaijoill ^ gjjjl £Jji 

^ tf* i >< 11,1 ^ SLaJI «_jLi£ jjSlj 

oliilil Ji <S I j » l I Cjj n Jauj . oljuiijjK j-uJ I fjjt £jj iuiAa ^Jc. (_gj iti il I 

oLjjlitl ,jl ^ i U1L I jjb aijj J . Lf-> n iu <JLUL <jj TC a ,ja jVl ^Jc <_ 1 _^]I 
. 4iui (jj J^L <*jjI ,jil lia a Ll^JI Jj-el jJb Jaa-lj jj.rta Jja oUii <xaJI 

Cuj Lfilj-^j ^Jc. jJLL-i La ^Jc. ol_ajl»-L I jj-a oLuj-aJ I a J-A ~i Vif 

<a,iii Jjlaj L£ S • J a* ~im~i V ^.lijV I jt j m~l[ <ii jJo Luuij BIT - Binary digits 

J^ail IjiAj ( N j • ) ( jjl* aJij J, a « . ln t> Jj < £jLu*I j i t i a t liijVj iijLrJ 

Ijlc. {g< j.at.'i Ljjll cii Ijlj .( N jl V jl ^JU Inj Mil J Ijj-u ^Jc LLVI 
^Ijji jjlc. Jjl jl— i a_i j ■ ii LJ I r -(jz'j 7~ (j-* oLLu _ il jjlc. jjLa < Olaj! ^j-a V Ja 
> t». ta jjJt "*a" "■ Lfj Li cjjaa.1 <JLjjl aj JJ— Aj Lai < olqaLijj Kj-tjil 

Jj—iiL «< «<i a . .a . (Jp-vi J , J» a jkj_aujaj^5k IjLi I . olajl al l JJC 

^ N. X T ) ,~i yiii jaJ ‘ «j uu <jlj < olajl »1 1 (ja 0 1 t ^ L X 0 J 

, olajiall j^a Cu .1 

J 'I «~ ■ ■■ ^ S on ,j a »il I ( jjj <.ti » 1 1 a j-; Lfjjl -v> ^jj ! O Labial I Lia^ La 

S ^i.ij~>. <iL ^jLc wjLaS ij& oiLS Ijj 

T t If aj^Lc. < Li i . j T. LaJJC. ^ If <ajXail oLiii I ^gj!Laj 

a _ # 

jc j »■ *11 VjLj La 'll ^i^Lua Ij^Aj ( Punctuations L^Lj L&aj 
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tj&i oLLu A jjLi ( T x t x Y x T x X x T ) \ = Al Lu, .<_iill 

. l^I Lo^txj l^o lij lj <j till I ei Jl jjjAil 

jl l$-x* I X • ojJ Jjbu <-i1a*JI 6 jjb ^ji ji*i« 1 ^ji jj l aj j 

jJh <jc. £ t-v u tf all J54-&JU jll IjLi . Jl^uw .^f ^Jr. >L jl j Ui ii <jLaJ J 1 ^ ^ > 

: <JLII 4 HmV L a >.i Kj jloll < ijjjAjV I 4 aJJI ^Ixa J 
' 0 ) jl ( * ) >* (-U : JL)V I J Ijxull 

• (•) ‘-A^ : 

( • ) <-jjI — =^<JI <-Jj_>_: aJI <j— » JjVl <-* — uojll j — * (J_* ^Lill J Ij— <-J I 

S (N)^I 5 M Jk— lUjl 

• (*) JjVl > iirt'itl !jk '. JLU.VI 

Jjl <> ..^LUJU ui^JI Jjb JiljVl J-^I 51 >LiJI Jl5— H 

<JJ LI I Lij&V I 4 IaJ I jl I* j I 4 i t 1 1 *1 

(HIJKLMNO) (\) Sj^Vl vJ^Vl iLuJI ^ : 0U.VI 

1 ft nl ill jl ( * ^ Lij^ '’hi 1 6 JJb Cy> JbVl > « . <•»> [! ^jk jA J_* :^jI^JI Jlj— Jl 

s(N)^lill 

. (•) JbVl i.^.ll ^ : <jLa.VI 

^ ^ ) I » ^ tly •*** Ij jl ( • ) H (d* : (_y^“ LaJ I J IjjaJ I 

• 0)U .Acwlj : < 4 UVI 

^0 )^ji( # )l J-* • Jl^xJI 

. (\ ) J : <eUVI 


Lf ill j • • N • \ \ — jkljjVI 4_ullj 4 JlL Jj> 1 ~ki IaI 4_lLi I , \ 1 A j 

| O-u <p L X . ) I CiL^Ixo LAj| IjIaj . Jaifl *\ J» V hp_u X • ^11 ^ i^I 
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c. i 4*» Kll cu IjLfl . LljjJSj u_s_^ ^ N • x T J Jj-lL T • Lu jJlI JjL*j 
IjLfl . 4 aK Jj-lLo 0 • • LiJjflLl JjljLJ JOj|j£l I n JjLfl < Jo-i_ujjll ^fl l__flj^| *\ 
. ^ ~y Jj j . i l a X JjL*3 oLqjLlII 6 j-A JjLfl < 4-aJSk V • • ^Jc, 1x1 <aXuJI du LS 

oLojLlLI Jj-o ji j ' ><j ^ jj^l I {_gj.Ii.Ao Jj Lfl < 0 • • ^_lc. ^gjlrt. i v i i ~^J I JjL£ IjLfl 

. uiLSIl J>6 flV] 1 JjLft-i 

jil iiJI uL. J-J J)-a OaIjII I (£ y~> * A Jjl J) jj J^» 

J)-G < LlLl Loj JjLuajVI ^ t «l^ J) I 1 I A 1 1 w i A | jj | J^oj < oLojLJll Jj -0 4 1 /i 4 Wl^ JjIjlj 

4 io^ ^Jl ^ *ifl 4 Uh gill p I— la V I La| < O La jlaJ. I J^a JJ-A-II Ijjh ^Jj ^ l*iA i Cilji fl**i 
u$j^ jjJI cxL-ujj ^1 Viking g.*iSLj L a 4a^ji.l ol i g ii^ cu . oLojJjlLI jpo j* I 

Lj M^ill Lj^La Jj-o jill — O Lojkl I Jj-o JjjajLj 4 * i A i ^-lc. j^rj~ \ ^V*\ jxLc £_ijil 

, v-JLaUI Li^Ll J^a Jj Ij 

u* LfAi < ^ cr* oLl-JI jo-c. ( N ) Ji*UI LLj^jj 

. o Lj dil l J)-a jSl 

jla 4 jua 11 olAilUl oLajl*_a ^gj*i a ^fl IjLtjjl villi* JjI viUj£ J ^ l! I Ijj jjj 
J-ijLI ^11 ^7 l*i-k\ 111 Luflul 4la {^jlajj < villj Jju OLLojI 4-lLojJ I J^lj < JjiWuM JjJJ^Li 
I v^w 4-liln i 4 jJLoX, LijJ I jjJaj JjI i^4A jl t pUt aII jaC, j»aI j J.*^>a J>_o qLojLlII J^a 

j j Lk 1 1 1 1 > * jjfi i 


jjiolj-jJI ^ ~h ~\\ ^ jj I Lijll J J . fl*i ^1 — olj flUI I jjJaa.ll 4_o Laj 

4-uj^J I 4lLal>V I jc . j 4a.i. J I ^_fl 4ju*iV I jc. 5 J Lc O IjiiaJ I ^jjaj — I Jja ISJJ 4aa I jjl I 
4*u 6.11 I Jjj t^I I ^£Lajjj . Lu Iji.uC — * I j-u^ La^ — jl t I e 1 1 Afll I 

IjA JjyZ oLajj^* ^LLa villi* . L$ jl L^oaIi Jjl (jLp.1 ^ Jai t-ujfl O I jflJol I ^A 

oLlJ^aJI Ajjb JjLjb t lioUl u-fll jJui j ( ■ » U« 1 1 jjSLal jjC. 4 -lo.Li LjJI oLlij^. 


CtLa^Lt^V I 6 JJh JjSlIj . oLli^aJl Ajlalc. I a i L&j pIj^VI 6 J-A ^laSj ^jia 


, jj Ui.ll 4-o jJ L*jV 4lal^ j_i£. Lilx^.1 Jjii 
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^p I V £_j L^V I Cj Loj_j_u )!"' a 6 I LJ I Cj l— i_ijp=w ^_fl ^ t a ll Ij 

L J ^A Cj l^pdaJ I ^_A jl^JLI JpJj < ^ ^pi I jLZl-xjL lg_ t <UOLc V £— i L-p»V Lfl . 4ll lj^j_J I ^A 
^p nil I jx. <Jj i i.ia,L I ^Jhj « o 1 * A I ^a j <_^p_L I Cj Li 1^ i ~ki f ^_fl Gametes ^ LLL-oV I 

jjiLll I Jio < ^ jJj_l_J I j^lull <_-o LL jir* ^_fl <i J_L-«ai L Cj I jLLaj I ^jAa_j uJ*«m J 

. Jj^lxiVI ^il ^jAn I ^j-o L^_j_p ji a jj CjL-lLIjJJI ^Aa > <jj. \ rkj ^AJ I SjLo 

^ flLjg < ^ jjp I ^AtiV I Birch trees Vjloll jA*ti ^ L 6 jlc cjL£»I^aJI oLa j^p 

a>UI J! — Jl I j_pLj 5J LaJ I 6 j-A ^A j . Cj L^lL I j__al I J ^pv. uV I j ^ j7i! I 

p J-i J-o • L^-o ^fa jJ jUH Cj Li. I jLl I ^j-cAj ^ < r n J< r\j 4 «cV IjL^ jj^Vl 

^jjll i I VjojI I jAduii < <_A LkU I j J-a-*x-o fli I J 1 Ail t.u ( j < itX LuaJ I 6 j^pii I 

< ijjj^LlII plj qU Cj I J JjyuJI CjLujljiJI O t til >,,8 « jx -x fll I jUxiJ ^ > t lr>* if J j-uiV I 

OjLcJ I % iln J^-aJU ^J-OJ . i ^ -XJ I AjJ j^jlUJI I uj *tll JjLfl ^jA i ill Cj Luu I j-flJl Lo I 
<j| ln^k^L j . ? I *ti -a 1 1 ^j£_ ^yjLill 4 i-i-Jl <£jjJtj ^A <JpJI Qt Ijj ^_iAp I ^ulljul 

^jjq ^jLshjI J-ax. J V < ^jL.i.j-Ull p 1 flTiVlj CjI^A-LIIj 4 *i > ill £yj <J-oLa_l]l I JLA 

. «LuLa~xV I CjVLoI^VI ^Jx. J o*la J <jlLoaJU . A*\ i ill £-o ^ CiLiljAll 

& A aA ^_A j < ^ I <ti ft ( ^ j.ti r JS[ ^_fl Sj ftU 5 I A— j_j=J I Cj Lu L^J I ^_fl £h,\ AJj 

. S J La Lu^pLt Lp-aSu La A 1 1 ^_A j < Lu I jntf 

LajAg hi V j Recessive <i laLLo oli ^ LAjI ^_a c I jftLI I d L a o j 

^jl Jj-iAj’i flj L^Jj^JI pLoJx ^>0 I J % y. ol jLUl jjx. ^LAjjI JpJj . JL^JI 

< jj I jJ i I J^-qA IjpJ < JJ$I jLksxI (ijJ^Sfc ^A CJU t >M t LJI Jj-O I < Jjxxj 

oLxJ la^J j < 6 jj j -x a L«itl 0 -“ LT ^ 11 nil 1 4 ilr. JiAxu ^piJI CjLajJjlU jLjjl 

< iPljjJI SjLLI ^jLL oLojLlII ^-a 6 j-xxS * u j^jpLII ^i| S jJuJ LI oLlja^ll 

. £c_L I ^a 1 1 la 1 1 cjLIjj^JI JS ^a cjLojLlLI 6 La 


^jC. <j La.^J laaTiL a j, A\ hfl ^ J cl (LA S' ^c_L I ^A ^ jj ^ll I Cj Lo jLlL I 4 iaS Lo 

Equi potent <£l oLlI cjIjJ-aII JjLa Lo pcJL I ^opAi ^j-o cILI^a : JIj-a.u1I I La 
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jjl tttiaw << >-vl I .t.a II j| , <(JLo oU-JqJI tlUAS jJk J 5 V I jl 

ol iS^ tr*J • J ^ ^ <j| c?i ‘ (jl^» (f'l J a»J 

l y \ I ^ (jl^-a * ■ • J « H c aM Ujll ^ya J£J £u ,a> < 6 J-' ~> n Cijl tajJ »_ijLlay]l J,' -k a jell 

• 6* 1 cr* ^ 


— jj^Lfl < ^jL^jJail Lo <jL 5 Lo < ft i JLaJ I ^j| « «j 0 Lij iLaLuj 

Jaaljj-a <u % a <i flMJoj Jojjj (jl 0-® 1-iaUaj jJjL. ^1 _> c. ^_J_C — <- _> -v lj 

ijIy^JI (j-* ol^ll 6^3^11 Jjl fl.Al JjV (< >al 4 i jj-y < oLillyJI 1 jx La^-JLi 4 u ntf 
. Ljjjj Lui J-QjJI JjLH JjI jell i «*lUr»j -taJI i jc. itJjlj 4-ea^ 4>a»J 


<Ln_«L%. ^..■s i >1 ifuVlj L3.3I 1 < nil f JLt Karl Lasley Jjli ojjI j-ij 

(jl jjyJ (jljJLftll jeja jJjjO a j_i_lS 4 _u£ Jljl I a.Uf, SjJJ^JI <U_a£ll 6 jjb < JjLijLi 

01 tj >_ >,~J I 6 jjb Jj-y '** mazes oLaLllI £_a J ^ I » ~ M I I '* Ijjb jy-> 

Jim cjLi _>^ aJI ^jl i_ijju -»■*>« . jell t j-o Sjj *L » l j^Lal 6_^IUI jyay 

. Corpus callosum '^-iiuJI ^...aJI " ^ on 

« ■ ^ 1 L_i jS[|j < jel I / N * 4 J 1^ L» jjJLu V j 1 3 1 a 1 1 tJjLui j I u V Ja 1 iij ^ 

( j, « -. > ! < <j 1 A til ^ i„m -vlj ! jJ, I Ijjk L^-ilj Jjt Jjljlill JLuu (jli 

(Jjlii <- y L ul 4 j£j f I Jill jt <,:>., : Jjfl ( j£.l jaja>V I 3L&I I ijjiul ^jc. <juuljJ 

. <->jL*i.l oljljiaJI Lftj-iCy Jaioi&If 


j 4 l*> 1, 1 6 jjiiSi I ^yt 4 n j n \ya jl olj^juaV I jjj 4 *_J I 

JjSlJj < J^LJI jjjj V ~ jJ,l Jja ^aLaVl JL^llml Jxx — 

4-ul in iVI olLLi-JI Lfl < L=»af I ftll yAU V ^jl — 4-a-i V I o 1 t^jLu 

LIjV jliflVl ^ 4^11 ^j| jj ijj . j^IjjVI Jl»— o < IjjLu VI ^jLoj V 

. ^jl t/*>I J^U lu j I ^ I 


^Jc, JLiJI . jjj «-u ^Jl « ao-a .1 J VI * L 4 K ~>*i~t a j_a a a CiIj-aa : <Al. *i « — maze 

Qu ) c I jiJI ^^ic. I rft A II gia^l i j-ai I w-fi 1 « I 
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ilh° jjK XkC. iulc. Q dil 3 J t La* I <i>GJ I <TLqV I 6 JJb jj-alij 

Lffl Lfc*u^ I 1^.1 1 <_u_iiaJ i ^ i Iq! 1* <i » Vj ^ 111 I 

J J Lull I S j5lfl Li i {d I >- a* Uq^J ^ I ^a. I j l^j I jJjla. a i.u.1. ( LS I j I 

el a If c_.t If 1 (JjL-fiJL* L$ — » A flj j-Aj . lL~JI i±£y* < .a*i Equivalency ^.jb. xla^ll 

. tail I i i LuacV I 

4 tjj U"l 1 <Q^.li]l ^ya . JaxLuU V jJJ W iuAJ I 6j*Vnrt 5 s=±y* 

S SjuLfl <] jii I jj jci.1 i ^_ta Jjjj IjLL i LLu J[j) ifl o jJjC Ij-A 

^yA j /KM <jl <a| 6 J Lx. gV>U iU yjj i I <J-AI^ <ij| A UJJ Jlxh. l£ ^ £ - 

^.A * A i j j_lJlj 1 j t V — 4 jaII 6^ *f* A 11 oLLuaj I, »<a^ — jcJJ CjLI i<*>j 

: jLic.VI iLjj V ^1^1 liA <j£Jj • d$LJI 

. J^xLujj V v flM I nj j>^.j — ^ 

^jb ^JJ oLL-aj j^La < JLu^j . 4x^1^ j L^u-tV I cjLl^Lu j u^J I — Y 

^£j£aII ^1 I pljVl i yA < ft » tj* !j}\^ (S^3^ di 4 aA 1 I 5j ,U|I ^yA J)— OjVl CJ-iLaJI 

yfdsJI jl iS Lc. <*-* *. I S\ 1 1 ^0 yiA^ j <iLi 11 a ^pLcj . tu Vj 

01a«J J A A :^cll ^_A <jxJL-o ^ilLU^J <-l^Lo I JliJaj <LuI£aJ ^Jc. & J-jJX. <Jj( dJ IxA j 

*J ilj <u3i>-^b * L©U ^Jl jj-i A u j-^lj-a <.. J 1 Sj-, « . t I il l ^ 

CiLxuljJ Jjjj-SLJJ . ^^aiuilll J f < I oL£j_^llj ( <_j^qoJ I Sjjjjlj i A ^sll 

^ti.1 ^y-o \ * — a c jc. Wilder Penfield jXjuaJu ^ rXM , ,1 rVi 

ax . e ll) I Cj Lxu I j jl I 6 j-A Cxj^ja. I J-Aj . J L a d I I j-A ^jfl 4- A .fl «■ > 4^ JL a>j d> I j J 

SjLVI 6 j-A Cj J I . ^1^,1 j Ll \ -w. I ‘L-lXjLa. < i ■•%■ I Cj 1 > I a f 

a^-A 1 i^l ( Jj-xa ^iii) <uL^ll! 

. jl <j m n 
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jj-oj Lojic 4-L-i*<a Lttljj }Lol^ Lll j-uujS Jj\ ^LaC. ^A ,^1 1 ^ajuuj J-5 <L 1 aJL-q C>V ^_2 

jUI Ijjh j^)-o jJfi <GI jIa 2 i i I jj-A < 4 iA 1 1 6 j J-liA-ii J Lij 

< ^Jlj-j — i.u.fLjjJ 1 J — o « 1 1 I j_A 6 J La — LuiL j n 1 7ii ^ L_2 < J* llL 

jJI J jjCL lu i Sj^ljJI jLfl <dtfj_i ^Ajjil ^ i.'fr.i ^jl Jj|jJ 4- i~k l I 6 J ..i.u.fl[ I jlj| Ijj 4 \ *\ fj 
C i n i U.L->J . 43 ^_fi <a>J.a 6j_IiLi Li-o 1 a ua> j j I Liski jil aa,u.i J_fij . j^Jail 

Ij-»| (^J-IL=kJ V L+jLi 6 j 1 « ^}L-=kl L^jLj oLlj— SjJI 6 j-A ^xAjil <jA JLJ 

I ^-i-A^_o Ctl^fc i II ii jJb IjJUl I 6 jjfc I ■ ^!>La.V I 6 J I I 

^_xLJ L i I jjfe I ^Jj < p f ^-2 L^k.i I j_a* ju., Lfj i jj . — JL I <j L_a < U 2 a 

. Jju CjjTx \ 

0 ^i A 1 1 ) Occipital lobe " ^Ij all ” 1 .$ \ a j-u3l 4 A x-o <JL^ 

6 J-* J-c 4-31 «L^jjJ 4 i 2 .l,.fl-rk J iln~ 4_iJulj-J Ij <Gj Jl _2 < 

J-i J au i jh I j — U j < J^2 ^_lc. ^ I 4 — tl Lo-o 4_ij — ^_2^ . L 4 I — i-u-c-J 

4 iA L 2 ^Jj 6 j \ j-U3 ^3 < ^ Vft J I 6 J- 1 J 4-lic. (jAlfll I t Lo P^-ou 4-0 Lo I LaS 

. <JUJI 6 J-J 

LL^I .l^jV I <_aA_L I 6 j t »fl l I ^_2 <L\\X ft < y . . 1*1 V I 4-ulll I ^ J I J- 2 j 

J 0 L 1 ^oll 6 j-A V <a,uii^ 1 6 Ajb <J Ijl 1 4 Vi .«. o 0 L 1 ^J| 

L^jjl »’> 4 n I ^ ic^J 4 -vtwI. I 2 1 1 ^_2 4-iJ Lt-oJ V I 6 j$ljll L)l '—J* 1 1 

. ^c-o-li I 4^h i-LuLi 

^_2 Li L>~MJ L^li-I J J l_u 4 -lLoaj 4 lAl I S^iti 2 1 1 o_i LLaj J^-o <2 lioj I ji I Cu Ijl 
JLZ uAj^ ^ ■ A^ > J j_A ^jla — ^ci.1 ^2 Lo ^_fl 4j^L«-u j^~^k o Cuji 1 1 Lfj| I 

La! ojLi-J ^ QQ : J ] 6 L=k-J I I jjtu j <ijV I . 4-12 i— Jr^C. JJt-i Sj^ljil 

ojjJ < ^jLa> i 1 tn \ ft 4 j»_oLi. Ra If Gerard ‘—^Ij • *— 3 ! *i I Li^^^aj_u_l 2 ^ILc. 

^i| ^2 Q-% 1*1 jao < 4 Uij.ii i maze 4JbllLo ^-2 I (_>j 1 ^k*il l O Li 1^ 1 -k ^jAn > 

U_ 22 j^ iJi O I i o j j — ^li-Xil I pi I ill I 3 1 1 fl A — ^yQ 4_^.jJ 

i 4. "k v ,^.jjra 4^L^1I CjIjLlHII JjLu 4>ijia-i O-J L^ I jl _2 . ^t_J. I ^_2 4_u L j ^11 O I j Li_li I 
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t jjJ Ijjfc ^jfLI J i II 6jJh ^3-Jk.Ai | jkTll I l£ JA fl 

. <JbLxLI flj^io oLIjaoJI O Jrv j <JS Lfi V I 

Oaw.j-^rr> I q . a ,L1 4-A.tLAl I u-4j LIq^JJ i a , a l^-o j ^-ln il jV 1 J-J I jjj j 

< _^-q David Habel ^JjLa jlaaIj i_ ( 4 1 > ^-al | ^jL^JLlI ^ya ic. jyn-y. a . Ij^ &^_u£ 

JLi 4 -fl . f Jj-a 4.„ a i~lA, a ^ I^jL» 4 *a * 1-^0 jtJJ Li^L^ Aj-^S * JjLajLa >^iJa <_lK 

t I iajiaLaJJ ill 11 j < <W.I l^j I Ja jtvv I I (£ j_o* Ij < iii flV I Jo L i-»-<o L^. L}LL 

jj I ^Lji^a 1^1 1 ( J^_Aj . L$_> LkJ I JaaJ L cjj mm I I J j VI Li^L^J I <Lu_i V Lfl *1 o l j5^ j 

J t I j l 5 ^A if L <L »-«0 l_Zfc. Cj Li I J_» <xx»ljJ ^y£> I J) ^ *~ x P LJxl I 

^yj I i ,i "fcV I J iij_a_L I ^y& 6JJa — 0 uAjUo^J I i lA j A J^JoLuj JjSJ j 

p l^_2h. i £__lI=J Li vii L_a < p L^U 1^ I <.i~l^ (yx* ij j^Jo ii^Lc d llA I pull ♦ V i^^-xJ I j 

L^_fl^JL-j ^ll I £ 1 a V I y±& |^ . <AjJo^J I d j_A p I J I ^_£^xV I p L>-a.V I O* l 1 

jj^lj <lvan Turgenev jLL|j < Oliver Cromwell jJl-JjV ^jb 

1 i it 1 1 ( p li£ j jJ ^ \SLfj < pL^jVI Ijj ^ Kj Lord Byron <jjjjL 

J^jLi <jL £ ^ * lj-^> lj-i ^ 0^-* ^ i ojLi * Einstein 

■ * a 1 ** jjj^ll Jjbu Anatole France 

(/NT (j-Hj-a. ) <-*Jbj-a ^u-aJI ^j-tj ^il jjjLj V ‘ “'' J Ji-laH 

O^LU I Cj I IjL^-ul I Lau ij.uju j Ail I “ 4 j ^ I I 6 j «ti fll I Li^aj rw — jt-L I j a \ « 

C - * 1 ^ u jj J J ^ "<-mj J L*J I (jj-u I (*1* 4 ' '—’ (j-Aj ‘ j °- f l I JjVI 

(jllj-a. jjjj-al *11 Jl a.^jl 'ji (Jj-lLJI pll ij JJJ . JjJ-il_>ll -UC. <jJ)J /S * 

JL. lj_L> ,^-JJ 4^-c^ili iiLKII oiL$ Uj ( JLUjI T J\^ )^N,rVo 

^JjLau I tjLfl < \ 1 j*^ rt J I n 1 11 II J— 5^1 ^.a. N ^ &Li — ll JjLju t ^ ll — ail Ki n't l 

. jllll i . a j a,i) l^li Lujij 

■ a j~m~‘uii N 0 • l^^aj at I J5 1 ^jiti ll I fil i al I Jh LjV I jao (jSJj 

lljli < ^Jl .. Jaal I Cil_>lij i <jl2ill JjoI^jJlII jl i ~ir . Z I Ijjal Ijli . Ja_^ll jt-o {jC. 

Ijjb JL ijljJLcVI y> Jj^U Ij^i . (j j ■ n~iall sL^jil jj-* / ‘'-ii ■ ' •>' ! " 
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!jXi 1 .A_i l JJJ- 4 liJllAj . fLSijJI lj_££ V N 0 • lj_a. J5-aj jjLill 

< > Li-c. jj-a j_ i^l ajlc. i til la , < al*»-L i I oViLuJI JjjJjuuI^II 

/hj jL £-o jjjj Jjjill (jU Jo* jj-tt Lj£j La£j • oV^LjJI ajjt c l£JJ I ^1 

, ■ aM UjIl cljl oOLa.1 A irk 10,1 V N N • • ) , JjjLl £-aj ( jkx* YY • • ) 


Microcephalic jJ.1 j » ,>oi <<all jj ■ > .t.ljl I ^Li < < , i, Lj j-o jjSLlj 

ijjjj < J-*i.l ^a-g-J I jJ-S i>a Jjloii J j» "rt» £-*4 Ju-iljJ 

< Yo • 'LL! jjj I ’ll ) -k J^ijil JiLIIj . ^ • • J £ 0 * jjoJ |k j .o»La^-al 

L LSI jajua Iji I ,j-aj . jk I 0 • • ^ii/u 4 ~k a j Li Lc. j 4 lw J ■ -» > l.ajirj 

*U=k_klj jdj . i‘. l Uj jAi! I j-8 J I rv a Vi 4-a.jJ I * i I « <* »ji < 4- a "k ikj jtJ.1 ^ jj jjJ-al jjJ 


A«k ^ i y\ I 


tfoLJI o-uajJj . pliaJlj 1 Lo 4>M . >-a~w j <4 fl^Lc dl L_1 a 

p LS J jjii I it 4j| cJJAJ g^iU 1 m*1 — j JL>-® JjjLjI JLL-^o Jja ^flj-« ~t l a ^ — 

o^j * j^ 1 -w ^jjli l..i Lu — 6 lj-4 I j] oL$ - La 

Jjl ^jLjI ji t jcl^iu <juL />a Leigh van Valen ^1U La ^ aV I 

~k Ijjt u^i J-* • aLijJlj jd.1 jfT> ~k jjjj «L5}lx. Jjj * j »j ~ 1 I <JjVl 
na.1 1 a Lj I I a Cj I - iJI - 1 ~ w -oil I^y* Jjb S pt^jJI jjA wUa^gJJ ^J.1 

S p jJ I ^j]Lu*aO Lft^J I gt-l I j.< <V> Lu-tu I ^ 

jJ5 <i> ^J| I *ii I LaJ < gcJ, t g. ^ aj p l£jJ I <jlaj I jkil <JL ,jc -* 1 ***- I ^jfl J 

4 >^»aj V - J t ii 1 1 yj-fl C>L-uljjJI J-cJ i ill j 6J^Sk^il jJbl^Jail jm 8 j 

<^11^.0 j i nj"i n u Jj^a p l^ J J-aljU-o jla^V <5jJI 6 J i J ifi <jjJ 

S P l£il 1^ gJL I AAA ^y±A 4 AAj jO * ijfoLc J ^A-*| V I 

j-c-jj pL^jJi 3j^ <— g_a j **«.. >n "v ij-u jj^ii 

<„t I U L jAj-aI ^AA ^ u A S dlljj i 1 ^kf I I<^l ^Jjh . jXfllll 

JA ^ OA5 lt*! c- 11 i l ia <jj.ua Jjl jLlLc. 1 ^1 I juA jr Jj )t I ^ <LtS jk^s-w ill _^jL^a| Likx 

? 6J^j jji jjij ,jx al£iJI <U*£ UJ_>S| jjjii 
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LiiLkil fJjiVl ^ i-aJI ujjL) OJJ OH ( ^ ) J£*i-ll <>° (sJj'J 

jc cJLft j.Sj I ^yu LaLj JLLA JjI ^sil io^^Llx*ij . qIjIj^aJI £ja 

<ij(jull » o^lj^K jl-o ^XX3 CjIj-o N • "" \ • • Jjbu O LjjJ I £t-e vr«^~»J jj aJaf I 
S* t ^JLJ . Ix^» £j-^jil J-j J x x i £-oj ol ^xJI £-0 <j£f> * Jjjjil 

jalf I ^jllj < p \£'d I ^jc. oLuji^ ilut i iULaj * o^lyyi ^ LU\ Lu l 1 jjb > t uJI jjii 

I ■ c Cy* ..>-^1 ol.j*t loll J)l ^^JL. < *q|j 5jj| <iiliA jj! 

: oLiaji) I ^yA L jtj* ^ylc. jj-ilSa ( ^jLlauVIj S jj-ill ) < \ ■*_** /> jl I o Utll l jt-o jji L^jI 
6 j- o it«f ^il v a* «All ^ Cy* j^Ajj Cj^uj-u^II oDj. , i -J i 

. <amAj j^aJ I l$J I oLujDl 

• < > iSJ^ ‘ eLia.Vl ^yJt ( ^ ) J ^ ‘ “ ^ (^] 1 Ijj-* 

J — *L*JI <jl — uuVI Jjtjj (j— » yA f — 1 -u -a J I yi Lj gj.1 < i -tail «* Li a.Vl j i*Ct a 

jl ...Wl jjl jfctjl <ji a .j.m aj ,t l_ 4 _i! ^bl i j . Jj_il jJI <-ji5j < Homo sapiens 

• F l£» J f Lo> I JdLU I ^jxi I^A lj 


i 4 lyJ I ^fcjbl jjLij . -mhaI I jj ^lII (jAJ 6 j-A j kir„u ^r Jaa» V J-Sj 

oUlill^uVI Harry Jerison . “jj-f-?- c£jl* >» 

\ • • J jL*_i ^-o <1 ^*^shrew v_>LjM JfL« oLIjI^II ^ lyil > ox) o i I ^* L<> ; 

# 

JjLju <Ai u.% ^.tj <a«a A. \ t **!i Jt.^i La*a Lol^a^ IV (JjIjlj 4 a t u^y < ^1^*% >11 ft 


(JJl 15 OjJ <J^La1I {j\ 4jl jjSlaj V I v^ lj . ^jL-aaVl Sic- l ^ idufl*! < 1 A gjj 1 

c«JJcU4 Lj t,r^[l y A * LLa jJ I p I J I jV < I J ^ 6j^LuJ I Q Ll Ij 4a 1 1 ^_1| JmIui aaiiaII 

• c^ 1 <> ^ 


■ cjIj ■ ii-fctl ^JSli t j iuM i oLuj-JI ^ i ^L^II 
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( X jut.) 

Genes and Brains 



wJa I J^J i J uJ Lo^uV I j jjoiaJij I oU I j CtLuJjjl ^JLI Qjj <U}UJI ^Jayt 

wl^ I jjJ Ij ill L auV I jt iuiuJjl I oli I>*^1 [ j oLjJjJ I f J jikl I JLlaAj! jlll . o ljj.ua liigi Ij 
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^ I | ‘ 4 1 I 1 > i_j^_ s Sperm whsle j haJI ^ jjl 

gl < _ y i j < i <u ‘>I L gjle. ujj J-®J « ujj l -^ e H3 0 L>-° '^ ti -“ ! (*■*>?• 

jj.i/^LljJ _>jll ("t-a <jl • Ij^ 4 *LoLc. 4 a ■ « . -^ . jjjj 4_»j-okU jjllj < (^^a- <j->H 

S jvi < All 4 ;vai Og^aJI 4 jujuOJ gill La (jUj 4 CiJ-aJI jt-a <jjl5 O' 4 / ’ |_f-Mj-a. J^Laj 

ojj < \ >.i Sjii <jl u^i oLiljjkj jJt <J J-* 'i gjjj jLl«l <1 J-* 

i ^jrt* t I L^-uaJU Cj L Ig »■•>! I p IS> j C»v-u~d I JutLa Lui LiLa LiL»j 4 fi j ■ ■ ■ ^ .0.1 I J jdL I 

CjLojIan i^a ajlj gxi u La IvJa r^- 4 ^ g-J J . LJjl Vj i a a Lujii l 'i<m^-LJI 6giJ » J La gJkg 
. p 11.111 yJ a J Lj 4 A.~k. Lpa Ji j')JI J^a O LujU I jgJki ji £t_apagj 

<J <JaiLc V <Lll jj_u gill Cerebellum I ) gg >ti il I jJ.1 gj" -a i 

U-a_iau Switch ^ .1 ^LUua (jvj^L ^ ^ a. ^jlc. ^ 4. »■ flj— aJ. I i^jLUoglL 

4 j .. -v l I ij »ti all Jb < nl l ji -v-vjj gill ^c-i -aJ . I gg ~> -> .g . Neurons o Lg i— ■ aj. 
jL-aJI jLl . j_i.l ^1 1 i n Cj^L.* \ • (jllj-pa. j-l—c. u-lgll Cy> ,ji— LJt O-^JI 
^^jUJLa. ^apjgl Liluil^l - qjlpJI gj & oLgi.o all Jolj gi.».u gill ^ ... ' . g ^ *11 1 
CJAUJJ jLltl fj] ^ililla. l±A.i jii r jLlU Luigi Galvani 

4-^ j-vJ I j | 4 j Ir j -L .il I jo go <ua I I jSLAj < I g . > ft oj ^jJ I ^ J I j <Al I ^ I J-2 I <_S j_sk. 
j La. “ if I I JJ& j V f 4 I uiiAi g..ilrJ L 6 j_A j . p La^ I 1 i fl ua « u“m 4 . "t | j \ I 

^Jl (Jj jr. oljl — w'j LjJLL ga n l .4 41 JJ giji ^L^n 

. LuL^4^ IjLj jJjj oULS 

LojVI qLua L aJI j-o <c.j o^k o QA.LLa> I < ^jLftlLa. ciLuuS I j-o J j, ftf. aj£. JXj 
<j(^j <jjLuig p ^ic. ^.jju 1 a ifl pLjVl jftjlj < »_jJV I JLa. jj-fl { yA 

Mary WollGlstone- ^ I u.» cj I jSLa aljj Lo < ^jbij^.1 co*S . <L^Lg 4 _JLi^ Li^S 
jjl^jJI jc. ftji j *tJ I 4 , ^ af I ^ ^ak^iil — ^ 1 UiM 4^»jj j craft Shelly 

» jjjui jLa 3 JLo-xg-i-uL SL-aJI jo 4-Ti^o ^aJI Frankenstein 

I j-A oLa Gothic cJLjill LluLluI dij Ja_» 4 t * L tj ^ ^ 1 1 o lj Lilli I oilaj 
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I ^ Luj I vlt < ^jlilL*. 6 Cm Lu»V I 6 jSLftllj • £c-i^LaJ! 

. . iln^J I Ijjh - I Li I jj <JlLo cl Lw Galvanise iJaa 

C I J I C-Afli. I j~-ue>li*J I Cl LjA*-AjJ I Jj I tJ L^cV I Ll^jJjju e LftJc <_Jf- I ■ ft*i * I 

Lij Ci I — u^_^. ^ix. km 5^-S! jll (jl « ^t-L l ^»ilLlaj 

L^L=k j I ^yJi Jj JSJj • £-11 CVt-t-a Cj CiLjJjja* j I RNA 

. j i^n *1 1 ^n.JI t A JjjSa ^_Aj ( e I^jJlII C-iS-ijX-V I < aKI I ) Glial Cells <-JL» J 

Synapse cL Aa N • * * • — \ • • * JjLjlj Lai LI I 

. 6 j^Li-L I c-iL^r VLi clidL^jj jl 
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£ai 

The Brain and the Chariot 

When shall we three meet again ? 

Wm. Shakespeare - Macbeth 

I j_A tj-\3 ‘ Notochord ^ ^L_^. SjLuc. < I Jl^. j i » m..ill 

^_LrJ | ^A ^-oLaV I p j^JI ^A JlLkA A ^ » L^kll <Lul J-JI <^Ai ilifj . oLijifl ^Ltl JjLaj 

- \ -v! I I j_A %.iA ii j * i ^1 1 dLa uJ I ^ A jJ* |>.rk >A ll I I j-Aj < Li I 

jjl £jpa. liA JjUjj . J-ijIjpa. j'l (*■!>?• JA. Jjjj ^ < -» -• > ^ J-&iJ 

. j^kV I oLiIja^JI ^ Mid brain "JojuujVI £ll" j Brain stem 

.".I fl Ja ^Lupl^l 1 ^ . ‘ * — L, j i < ■ In i A j_LjJ I ol ^ , n A I 

«< -n i A al I p I I u ? ■ j_ j U i nj U-w ( J^ .U i I . II ^ I— a-jj I A 

^ J J.J pij ah A <-aI -j All 4 A ti-» II La I . . — Aj LLj 4 — »J>» U L$-i LUj-^VI (j-o J jVj 

, ^Uij 

U“A> < Paul Maclean ^-ilStLo &^5 LjlII o j-a iiL^ ^ 1 » <<V 1 jJ ! ^ jlI * 

O Ij I vJ*Jj * 4-1 i u fl lI I 4 ^.4^.11 4 t'lU jf I 4 4 o-A «j^ 1 I (J j lfc u 1 1^5 £lI 1 ju^Lu JaJL-o 

jJLfl < AjjJfiJIj La-jlaJ 1 L.^ Jjd t 6 JjJ-C. qIj1j-A--v ^_lc J L^J I JLoX.1 

. £dU p lj>A»U ^cLoI^VJ cljltull JoLujI 4jll*j 
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Lo> Lt Squirrel monkey ^1 ^ null j jill ^L» Zj jJLU 

uji dllj 6 J^U. < ^ -cAxj olfA.iji .1 ^ IfrfAJ 

( 6 j_ 2 w.ll <_JlA_ij_o <Lj 2 w^_i^a « I ^ 1 J iLi L^aLi-fll 6 J AX I j L^jllm 1 ^jC, 

tj\\ a jV I 3"*^ Lflj tSii I jjb 3^ IjL® • <->i i Afl 3^ V Lfl.lrwjj 

. 6 JjA] I 3-^ Alim >— <G| VI 

<j| V| c 4 _a1aJlII 6 JJb i J j*] I 3* j pj_^** 31 O 1 ^ l—° -^"‘*>J J-flj 

cjaJI Iji Jluj . oL^jii-aJI 3 ° lijJCj 4 t . Q L^j l«JI JIa L* juaj V 

*< j “ » A > 1 I oLjl^a-aJI ^L ^L-ojV I ^ Aj-jz>j~a jAj ^LoVI £11 3 ^ Uj-^* 

<llj] 31 4 -j£wlj .olLlSwlf 6 jjh ^_A L^-oa Aj LLUfijII ^bl^b pi > 0*1 Ij 

• J^b t£>^l ‘-i^Llaj cr^! t£ J J^ 3 -° ^ 

CjLJj i^JI 3 ^ &j ^ s j t~i\W ^jcJ ajaV I ^ * AjJ Ij Cu>u aJ I CjI^ j-aJI 3^ 

xl Law V I I qjul » <-^L»LJI Macaque otllj ^ ^aa : <<■ ■■■ ** j 1 1 

ibUVI 6 j_aaj I J 2 wT> <AiXuall jjSkjJLft t VI) c- i Jn*t a V Li 

Jjjj 6 ^x tu la < .i 1 a C p LLLLftV Ij . <jj_lli I jj5l J.1 1 l ^ .. i lr> a a >j ^ o j Wf I l-fl-Jn L.£u ^A 

I ^ ~~|| < a" ^ /N 6 jill Ij-Oj JclAA iJZLclJ < <_JSLi 0-»L 

jjLa ^fc-* 1 1 1 ) Casper j > tuLSI 3 1 uaj < <_uLaAjuJI 6 JjaJI oIaja^a ^ j ^ ) ^a 

IjLaIaa ljj| JJbLJwu jj <j5LIj 1 d >1... Lr.il <_> 1 r. V IjL^Jaj 3!-^ ( J.A "vl 1 

j^xLlLoaJ I JLa^aAjI ^-Lc Jjj Lq-o jjiill <11 1 — IqLuj ojLS »Jj * ^uyu 

pLoixll gVn*«tlj . ^ jlc. J Luaj V Ij jj+u Cat I p Loti jb^j ) 

3 I J < ^ ^ I aI^V I ^ 1 AjJ I oLi] <u ulaJ I p LuafcV 1 jL^Jaj w_jjUaj ^h-d | 3 1 4.J.a-*J I 6J^J 
^ I < i ft.i..Uj <J /j Li ^il ol tlrttl <1 jLwLo <GI ^1 < J 1 juuI I Lf : 6 1 *> % a 

. (j*ixrJ L L^J <aV-c. V 

^jcV Jj_aj 3 ^ LoC ‘ ^ j" ^ 6 jSk c^C-V 3 - * * <J jj-A 

1 blli V . . Ia>LU I ‘djLw.j Cul^J 1 ^ I wjUm> oLU-%11 ^A juJ^lo ^L 6 j^i l 

^ I (Jj -0 CjIp LxUyuijV I jAju I a >ir> VI.. J"iC I iAj Lj| j^SU 3 j) fl 1 La (J£ Lj 
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6 J LlxaJ Ij I ij ^tlaJ ! 4 -uu^ulI I qV-l I <A V-*J Ij 4-iSjU I <i^Ui )j 

lj-i^ > -A \~\ t V 6j t iSJI kkflll ^ <.<iV^l 1 JL-rfSuVLfl . 6 J,U.Ia oLuuljJ 

J (jC. O^uw P I^C. ^CLa 4 J 3 II I JrtiaA.Ll.fl . £ lj W>1 1 jc ^ <jJjV I <G I ^jfl L^=> 

^uiau-i a jl.i aJI {jC. ^jlislLU 4-Li^-uj ^ulaJI JLajlL-uIj < Jj)li,l ^ La^aLUI 1-au \ 

4-51*11 1 J^LflJV I jli JLl-aSj . 4 ifitlj 4j* >tkll 4 u rt infcl I oLa^LjlI I liLia.1 

— ■ (^JoJf iwtlcl — Lftj J >,^a_A 4_i^_d^_>y I <ulflli . i- flin.ll ^Jc. J Jj JaLflJu JmIjj La Ij XL^ 
jju La-aa ^rj 1 * “j <- fll* j < ■ j .All ^jju fokken H 4-»jll j-Aj 4-uLLi 4 aK 

Jj-a o Li a-» 6J^ill JxA La ^J| L-ajjll &j a 1 « u a I <L5^UJf al_A 

. j li i i*J I 

J^ikl ^_ll ^j5LiJ LI.U Laical ^ iK L a t o LkaVJ. lj La-ll I ajjb Ji-Aj 

^Jl A a : ^joJSLa Jjaj < The Triune Brain ^ull : ^ — t-u I 4»l1c 

4 ft h -v — a £jL-AJ S}£ — U.A-J ^jakjLaJI ^Jl — ftJI ^3 II—j-u-AjI ^Jl j ,k i> ( 

jll jl o-^La . j kill ^ic. j-ii. jLal^—aj Lfia .. j- fo - lH 

i^eaLkil 6jl$J Lfia JfLij <^Axa 1 I Ifl *A« >1 4 1 » ^il a 4 i-a. jl 4 y it La. C*V| 

i 1^.11^ I aJ^JLi 4,,.x^aLU I 4lLuul tu awlj 1 4aaLJ I 4 u t 4...nraLlJ I 4— ftj U a 

L^Ia JSJj < 4l v a a 4-ijjJol 4 jLa.j^a j. lai ^ La— aVI aJJft « 4 »oLaJl 4lj^ljj 

Dopamine j^i—a LjjJ I 4 aha a oLua^ ^ iSJ x ^ JJ La ^LUI 4-aj^-tiu 

. Choline esterase 

Medulla 4h^ Jlj Spinal cord ^LklJI £-il <=l>-a.l j^aJil ^ 

j Lai VI Ij_a J^-a j . Ja^uj|Vlj ^llaJl ^J.1 j^-a ^ill Pons ^uaaJI^ oblongata 
jk^bAjI ^/JSLa iiic jlku La t jJ) i lr> t nj|V I rc_L 1^ ^Au-LaJ I rt—L l^j ^ 1 all I ^yu 

6 j^lt I p. kijj ^^1] I JriA-yj jj K*iJi 4 jau LuV I 4_JV I ^Jc. j t ^ 1 1 4_lijj L iJ I 

. -kftfl a Ij^aVl tlA ^j-A CiLILa^jJI^ cJLa-ujV I rt--o < ^^uAilllj 4 jj»ajJI 

U fl i 4_»lLj^i 4-a.^-oa £d I pl^at 4^-fl jjLu 4ll_j t 

^.liv-K ^aXj xAj * I 4- > A . uLi -t J I VI ^J*l {j* J-oAj oLka-U 
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^ill I j_A foil I i Luaj Cflj . ^yi jiV I CjLLo ^-aj^JLL L-LjLflj 

<l$JV I 3jI ijj— 1 * y ( Epilepsy ) 4_ Jx. &j i I U 1 ^All V I Ja aJ-i *m L 1 I 3 

. <_> ugji 


^-L I LfrA„vi | nr»J I Ltill 6 J Lii I £ I^j I (1)^^ La ^-=» j_lfl Ij 

Olfactostria- ^ x+J I oLa Ja : pi a m\ ^cjjjajJI p La In Jlkj Loa *j ) UajijVI 

. ( Globus pallidus L^LJJl l jUIj <Corps striatum kUAl 1 aJlj < turn 

3 j 03 LLI CjIxo Jaa ^Ja <j| <-tlf Ij < i &Jk.ljT>llj CiLuJjJI £a <a£ iJj*i iTi*i 

3 >^j <..i. a ^,.,i’w4ij J ( Reptile ) R Complex p^^JI liA j^lKLo ^ a * »« jj . 3 j tluJI 3>-° 

• [ l — «-*»• Uj j 

£-LL Lo ia . uj The limbic system ^^kll xajj j u^j-a Jjja. 

4>^ , ^ja.jlA.11 limb 4 a K j ] <1 LujI 

. v Ij^H (j* 41 a <Joj_iaij plj^l Vj V ( j-A ^ oLuoill £-0 

. < i < .U ^AJaiAa.J <J Lq JIa — { 3^^ I 4— JjC 1 jLfij 


^5 L» Jj-aj 4 t li. I &j >ti fll I pljj-^l j-Aj < «JJ aaj-j 4 -K Ij_a jj-flj 

j^Joj £~jh 1 xjSl oo^k **Vi «xSj . < a - k. i A ^ i A a < ti a ^3 1 1 ii >yj jjlja <_ja 1^1 I oLaMI 

6j iti fill j^Joj I Ja . (j LmJ jj J-k-fl I jjl Ij 3 ) IauaV I <SLLu La Ujix Ij « CiLuJail 

j^iaJ LuS j LuuV I jj^ia ‘ 3^ * ^ 3 -0 I Cj IjjuX Jjuo ^xal i 
6j^J schemetic km i.a * ^ --j 3^ ft >j ♦ 3) 1 w *iN 3>-° 6j_c jj-o |jj 1 ^ > q 

^-0 111 ^JU S jifl AAJ . ^ 1 *tl ^ jjj-U lt> 1 1 JCA_U 6jJ i-oJI 

I CwAijJ ^ill ^maJ I 3 jjj3 ^t-X I 30 l9 3h-> ^ i**ul I ^ic Cui > ^Hl I qIa! i iamiV I 

Cj I j 1 1 <Li^k Lma Lfi jjiojj 4 i m ujl I CiLI j i^J Ij Cj Lu jil I jj^Ja 3) I ^ 1 Aa. ^-oj LuJ I 

. jtll jjLl iamAlj 


LxjV ■ ^jjaI I ^-fi w.i 1 * »l I IfjLi I Cb> ^l" » T* • • Jli Jal^i^jl 

. ^ Ijj V ) aJ{-> Lmi <J k_fl_^ju V ^ja^a 3^j AjjjxUI £ I j j V I Lu^l loll ^Jj . J*) Lum <j a*i y 
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4 I I j I j I j « j» IftmiA Li 


^Li <6 Ll^J I 4 juLI ixjujLoj I olj-luJu 4 i*\ * a! j^Jall 1 jj I 

<il. .^L I 0 »>«->.» *S n l 4„.i ml uuVl O Ij i » J I j ^LiLa j^jjSLi J-5 I > 8 j j ' » i 


J ^ ■ ’-hi ajLcVI <-ljt-i\i Li j£j_i Ij-Aj . < nij ill oLajia til ^J| a J l J ^ pL-aj Ini n 

- -j ■ ■■"■ -H <• jAj — Ernst Haeckel J<_.a .-....•. J j I p « .Aj ^~ll Recapitulation 
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^ya 6 J-J J— C JaJjaj p_>— a I i-ijIkoJI dLll — j — Ju_C J-u-uLlI I — fti I ^lil 

^III JaJjJJ jl^—Sl 6 j I c| <_i_jxj-cu jj »'» ">■!! ^-oj ^j| J$* la Jl — s < j (Jj * ill 

J* .(JL ^yA—X I jAJj i\ I JalX <jli 4 a I a->.l I ^Aj < 6 jU_lo_i ^_fl jlj I ^1 1 L^_i j_a 

JCJ-4-CU ^jl 4 t m -ujll J t £. pi \ \,\ ^llj i A*^ Ij^l Ij dl I — a-mjSU 4 — $-j I. jm.a J — a. 

UfoLU I4J 4 a i Joj V ^ > * Tf 1 — L& <] j ^..U-t <jl ft * mJ I 4 1 j a ^ofl : /jt . . . W t L4J 1 1 ti a 
^J| jAljJI ^ya j ajj JjoIaJI jc-e <jLi ^1*^ • J * Li ^ jJ I I JaX 

< jL 4 — 2 JI j t J o j < ^ . 1 i >1 1 4 ^ 1 4«jl * 7 . 1 1 ; ^Jb J — a.lj-o ^JB £j! — iJI 

. 4 »-^w t I Ij 

J.a * 1 lx LI I pLilWI JjLi 4_a>l *Aij 4 j^-o-» < 6 jLc.V(j \ A till li-A ^JB ua i-uf lj 

C£jL*^ Ob * <^.Vl jl oLAjj-JI ^^Jx. < jjj-iiLII jlj-flVl ^Jc 

JlLa 4 fl . 1 . ,i l | 4 A U 1 V I ^JJ O IjA ii L 6 JtJ ~J I p ( aAaV 1 j t Idjj < 6 J V ^Jl JJU 

Sebaceous glands <i a a jl I jjiilj < jl ^jjlj ^Ijil ciiLcjll Jjjuu 

j^ialll ^Li Ij^jbj . ^jjVl 4 a Ur ^Jj Gill arches L- aJ I j < 4 >\ t f jxx ^Jl 

Jlj La 4 a t 1 all 4fl t_L jj | ‘ ^nlLa, ^jB Irtftfl au ^ i J fl 1L Jali^Vlj <-fll aAVL 

Jal AIaVIj ijj 111 (j-* 4 L dlL-A pa J 4 _j | j| « 1 ^ tlj 4 -w ( ?-v ^_fl | 

. <juuAj Cxfljil ^jB SLtaJL 

Sp Ij « A ^ oLI» *ill CuLS IjL-L ’ Jjla— ill ljuft 4 f I il ^ L. 6 .U ..1 C. <fi .A \ dlL_Aj 
4-C.l uxl ^u,a, i.tjl i v Q*L ^ya J Ij ja I p j-^J I J-ojLLujj p 1^.aA I O L Lilt I j 

4 a . 4 , A 4 > aK irn-i.il p Ij iA A.f f O L Lilt I 6 J — Aj t Cj L__ ^ ji. I ^j-a l-A j_lx.j Cj Lj_jJoll I 

I JJb pin "kV J-i Cj ll Loll I ^jAo Jj I J ^ k JJ . | bj.±.£,j ■> A I p^_^J I ^ p ^ aAJ I ^ja 

I pj-cAI I JiJu Cj I > i i^a>l Cj 1 i > j|j) ^ In » 4 „i i,u Lit. I Cj I j > t « ll L Cj— a Li j 

oLljIi ijl i fll Ij Carotenoids pLIaIj^I^II p 1 ,.t i < 1 1 6 J.a • j i j^V I p ^ ^Ai b 
c> o \is> ^jl j *_t Jj a jjj K 1 1 pill til I 6 jjt p^jI J.A {j.. . Phycobilins 

4 IIaaI j.uI^ 4_i cJii-j-^.1 t dilj Jxjfll Lfj| * *? a I p L jlxjuoI I 

4iUaJI JjJ yx 
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R. Complex j 




m Mr» 6 






LajK 


Ijl 


6j *ti all ^jij t cj Ij j .* . <*> LijaJ I L^j <jl£ ^i] I t ^ < u fi> u^jLUjII La^-a ^ j «u ill 

JS j-fljlil ^j-o 1 * tin , oLujill ^yiLj iwijjVI^ jliJI <-fl-ij-U-i jSaj cJIj La 4 -lQj-U) I 

<Laj J-&I I «= <L*j juex a 1 1 «, L LLa^l I olj-ii-i Lfl a.?>. >-■ -6 j ‘ “ rc_L 1 6 JjJa 6^Jaa. 

5 J^Lc. . Jrt a »jV I £-1 1 ^ plj <1 n -\ , «-r> j ,j| ^yi J_» ^L_fi . £t_t I Jj-o 

< ^Jl 1 A ahAb a f- l^a*. I <xa d <aJlaJL I wi_i Llaji i ^a I I djju Uili dla ^^Jc. 

xAjUs^IL £.11 ^j-a < Ajjal I *l>Vl ^ 3 -in I Jjl ^J-C JjV < < A . u a .) Ofljl I ^JSj L^SLl j 

. <i* L-uJ I ‘G-o jV I L^i Oi ISk ^ I IfrjuuAJ 


rites a Ul l IJ& 1 a ^ a Ij^a <— *aJ i j L-a Q xi I 

. *Lxja j Ijx^ll <Laj^JIj Olc.1..aILaV I ^Ll^jVI Territorislity ajJull ^laLxa 


A K Aul LdUiJ 4 t Ut J 0 Q Lij^AI j_LAJ LjuO LcJ I 6 j-A JjLfl L_U LxI_!L*»uV I <£ A V I 


oLa^— id ^ ^ ~l V 4 Jl.jl^JI < > ik.ll 6 j *ti all <jl ^jJdL ^ i V L>| . 5 d>( ^ 

Ula j.-< 4j 1 1 I Lxsdl I O Lc. •% 1 IjijJ c-tJL-b Vj txj^-oV I ila jj^xJ l 

' lj^ ^-£La-a LfiU L^ Lfc a. i IgjLfl^ AAJ ^jjoJu Jjxi *Li L.t^lU I ^LSjLuj^ 


4,.r>> \ ,-ui,'i ojL^ jJj Cold blooded killer a^L ^aj iJ-j L a ^c. j\ 1 ^Llxi 

Jjftlx, uiji^ui I jJ-aSU ^ 1 iJ Li^Lo 


I ‘La a V I <ij ax. L all J>5 » j l — ^Vl 6a $ I Lil — JL ^a l ^ ^ aj 

oLflj-ua — Jl LaL^ jJ jLiuV I Si _> a. jl ” : Susanne Langer j -^W 

< jJ 1^ 4 — ij^LS_*J I ( jj La — _Jlf lj ir> ,..\l I Jj-o lii, il"w — fi t l jjj J ft LI [j 4_i_i {j} ' "*-1 1 


<-1 j-aj <-ii_^_j L)Jftll jL'ic.l (jS — ail L>-° J « ^.V lj !_^jLs — ail < ill j j » <till 

jij 1 <1 ^lj jii.t ft! I n I j^s ^ju. 1 lj 4 ■ A. 1 1 ftj I ^ ft j]j-> j - Aj < >j ' -vl I 

, ijJS <_u I j_i S-tl-tl 


5i 



The Limbic System ^ jiaJ I jL$>J • 


jt t jttAJ I J_Aj ,4 n aJI j_C LuiJL I ,j-C Jijp > ill I j-A jisJ I 3I4-2JI jjl j.S > 1 
(. n^1 mi j_A Loj|j <-J I « fl’J CtLiAilll jl y jial J-X. <jLj jjau V J $ fl < j 

. jdj j Ci Ti t^ I I 

<L>I i«ii oLl ^ "\ 1 ill LL-aJ I jL$ aJI < u Lj^Sl I O Iji fc*iJI 

6 J 1 ti \ 1 1 “ill JjLfl Ij^Jj i A iA.Jt.-a oljLLt J1 n % " m I jt ^^ILl I I 

<j£. 4 V»L J-5 4— ul xujl (j-alj-A. L^-J I JjJaj ^-l) I 4 t fl ^11 j-C.Lt.aI I j I j 

4 jj 0 jJaJ I ^ a L « 1 1 

Ti ^aJIj 6 _1 jLaJ I 6JJlJ I I LI IaI 1 tlf J) I t-i \ ^aJI — ixol L 1 1 1 6 jJJ I 
4_i_fljl=J I 4 a L \ 1 1 _v^ jj J . 4_lJ jU I A fltrnl I p ^Jh — ^j-^V I p I ft trf-^l I J J-il I 

ol xLr., ^ Jj 1 i ai> I j-Aj Amygdala V L\ ^ i. a V I ^ a * a > Sjjill J£xa ^Jc. j t Ac 

<UjL$JI 4-Jjlll oLlj k^l I LuLjfS V I, Lv j o V I 6jl Tit.ul j . J j-AJ I j V ft \ftll 

A l i t » lll oLlj-A^aJI jLfl A rn fl*t CiSjll . .- i t A a llj uijJjlj 6j>HI ^Jj 
. VliiayoVl cJjjI Ijj A t ajLLuu^O \ t rtl j lyilX ji^lJII 


( 0 ) J ^ 



jl fl yj\ I ^ ->-"j 4 4 U I . ■ ■ " ft < jaI I A^u^ftll J h*ij I fj£j iti til £-aU ^-uL^, ^ ■ --J 

. « j » i_j£ja I U > Vj < hind brain ^Jll I »A> i ji^aVl 
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^ ( hypothalamus) gllo^Jlj VIja i *Vl Uj^i 3 oL j-o jjt ,_n ... nj 

(A 0 T H) I a^ mlA <La.^ , 3 “^ O Li- 1 3 ^- 1 ! I a J-A j. ^ ,,*.u 1 < oV 1 * Q >V I pi J I 

. 6 j-ii] I3 anxiety ^IaJ I jx ajjjc * 1.i*.Tj i ^jj-» ^.111 

< j Lft.rJ I ^>a ^in altruism cJtML A rv < A "it 1 ^Lj ^Jill ^^-11 jcJj La ^ILlA^ 

oLujil I jj La ^ *i ! Ij a J 4 ir. 1 .n ~ ~w V I olj i m-\! I Lc^aj) i n.-\ j <LJa oL ( pi^uL j 

a«.xij 4y/iL>. ^_a j < La jU ^Jj c.tA*Ib ^jJ I qIjIj^i ^1 1 jj-lU I j 

5 _u Jui I O L I3 i~h II £ 1 j | | } 3 Slx . ajOJ^ ‘Ca.jjJ £_l I j^Jeoj 

i CjLoj J_ oJ I ^js LuiLkoil La J j-L" j5*jp A \-&Jnlj>JI oLl Ij-jjaJI oLi^Lui ^ya j- 1 * 1^3 

^3-^3 < JjL-caljVL oLI j 1 r^.11 Jal ijjI : itUjJ VLi_oj . jj .. \ U1 1 <_=wjjJj 

3 -A jLj s%i 1 t j— a * 3 _a» ^ J — fl I . 1 fl V a LflJt la >1 ^L^ajI 4 i ijMI pL I 3 .ia! 1 

^j-a ^3^ O'"* i ■<*> -yi 3 t Lsula^ Lfi y u LuiLJI j-Aj Olfactory cortex A.t.ll 5 

oLlLlaJI I3 Gustatory ^j 5 ^Vl jLnai I i— filo-cuVl-i +■ I \al I ^^J8j4all 

. O tj < n-^l I ^j 8 6 J 3 =k. 3a A ft i ji < 5 ^L.c A-r^j (3] I 3 ^jxfclaJ I 3-u 4 jB^LxI I 3 < <■ t xujlaJ I 

I a J jj fl < o 1^) t ti rrk 1 1 ^jfl I a JjJ-lu I I j.uu.» ^_ln a^j J-il I 

aJ>® i^l yi *-%>?• ^ • J>^j tj-lc- jjLS ( 3 - 5 J I 

a %tn~ia j^j lj I >l> rw I ^Jc 6jjli jill 6jjj ^jjI ^jl ^1 < antennae 6 jLluuujI 
. <-ulill ^ -V I J ^ 3 J^ > ^ i ^yA \/N * • ^ jkl^a 3 *>lj N • jl^iL i^XX^.A J_iA JjLu 

4 j^3 t ol \i,\ Ml 3 jj X U1 1 J ^_fl ,-^J =k| c_kjJ L-4 _u I JllA 

• l^.Lfl Lu jLuil ijjJ - « « ■ 1 4.00 y 

The Neocortex SjmIII 



5 jjiSl! Ji.lj ijJilJI oUljj-kll ^ initiative <kj_=JI 

xuiti S J tc. < £;l t ii i^)U I I |j^=J I jjjSJ jio (JS'-'i) <LiaJ. I 
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(■\) JS-i 



L^.l*r _^ioL~ej <.4*^1 * a jr-LAll ^l.y.iA.j {>-*-* J 
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< Parietal ^jluaJI < Frontal ^.^..i^ll ^^iJI : ^j**y*a i jl «L «. u-n j J^JLllo 

^il ./i,fVl p L oix. , Occipital ^illj < Temporal 

6 I ^ja ^j-2*. | p I Jaifl J^Z I 6^-Ju.sJ I c_j Lo£. I I ^.uaxa La_ifl 

. jl-II 6jau— a o "v > p 1^ aU 4 1 1 u> f oVL^ui iiJ Li-A ^ I * * Laj^Jj * 4 4A 1 1 

I jt-La-ua < 4 aA ihj oLLl^I ^jC. j » * ■ <L_LaJ» I Sj-tLfl] I jij » nfl*> ^c. Jj V 

-ft) I L$ a au Li Ti uL Ua jJ I ^jAa i ‘ I L^ * ■■*!** k— flj Ltj L^-1 -p Jf£J 

^^xfl.fl La| < JLaX.Vl jtalrWti j JrvilgiAlill yA laJ I I . <iJj_aJ. I 

J I j £t-l 1^ I Jjjj olojMI JjLUj t <aI **JlL { yu LuaV I ^SL^-JJJ8 

U-&3 . 3-»j^JI yA ^Jliill ^^aII « ^*i i *H Jjx <-i-tLL_ a qLmj! < ii -l Lj yC . .i i ^-\\ I 

. 4-l.t.u-i.l^i I qLj 1^-iaJ I yA L J ^jLuujV I Joe I uLuLa%V I 

jlia jJb -a 7^.1 1 > fllr^ \ •%( I L _^=sJiJ I \ 6 JaJx. J j^fl f Ai-o 6 JjLljuJI S jiflJ I OjK 

‘CLiX^J I t ' V ! lulj Jj£Ij < <L_i_jL-o_»| i _y2i I ^_Aj < J t ft.*t < <faft II Lv t L^ "J I J Ij jJ I 

yA oLiLiuaVI LL^a ^ja j > ^ JJjC { jas^A . <Jol aaiaII 6Ju$-» Qi n il <JLujJLI I ^Jc 

^jaajLa : ^Su^-aVl ^ « I i /if Vl jhJlc. ‘LfljJUoj jtll ^ja ^-aLaVl p^^JI I 

jl j>j ^jll < iirk^ij ill m < i^uu La Lo j^xa Hans-Lukas Teubo 

I A * c-»L-oII (J-*-^3 V ! S I oLL-ciV I Jj < <iljLall <J jjjG V I ^ >lr ) 

I LAaI j' >■ . 6jJ-i] a j_A v -y" inj-fl l^lj l J-^xV I ^Jc OjjJa La Lai 

cH 4 U^f fJ . v-JjijJlj off JaLijVL <i>Lc. <J ^*4^1 1 

Jaj Laxi . <a^ xaJ I jaa CT^ 0* 0^“^ 

JJ irfVi I I Aj < 4-LJ L-ujV I iilsai ft C>l J Ju ^i| ^ J I ji ji ^_ic 

• ^ ^ uj ^j-A Sjl < A^l I 

yA Luw Lt-U f ^eJk I I J. il I ^^ a.1 1 | i xj I 4-i^ « <*i I f I £j LojJ 3tl I 

^ iMj jfci^H <^ll J 4^i*i a <Li| «■/■*!! olj5>U Lai < ,^1^11 5 jj^3-a 

^L-a^JL ^JljjJI ^=»xll oLL-alj < JJ -a^a <i L>. yA plj-^,Vl 6 JJb *J 1^ 

. <jj^ 1I jJLx-a oLblc 6 J Lc l^-lc. 
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ij> < Lij i<n 4 1 I Cj LojJji t Li < Li_j^-uoJ I o Lajl JlL I ^ j I J_^J I I 

I 4 UAjJ i ^-A l^_LJ I I — flj Li L l-?w | I I cj l-t^al, I 

Cj I — *KJ I ^ g, a i Li^Lloj jjL5 j. i.c. j <Jaj) UlLl oLalill &j Ijjl — s L*^ — o 

. ^jlSLx ll^| < 4 » 1 1 

^jl 6jt^-*AU La ^ji&C. ^ L fl < .A. a J rtj j.i..i.aj I 6j^£t£ll jjj 

£_L I ^_fl Cj L Luo I d L-A <j Lfl ( <fl_» i 1 1< *t a c-ftj Lioj ^ Lij V I Ij Cj LaJ^J I <i^JLaj <_j Li5vl Ij 6 p l^ii I 
^-fl I oLjIa ^ a 'yl I ^-o 4 *i i * a ^ I I ^ fl i ^_1_C. S^CaJ I I J.ii Lfl.\c. ^jju 

^yC. J.i a 1 1 fll I CjLLuoI LL^a w i j j£j . ^c_L I ^ <LiiI^. -a ^JalLa 

Lh 0 J*MJ • eh® cjjUVI 6^J < 6^^JI j ^wT* SjjUl 

LaLoj jljJLfl I \ f ■ ^jju ^JLl ^yA J^ajVl c-uL^JI ^_fi LI i 1 ^j| ^-lf- * » j L^il I 

jjlji-fl 1 if w ~i \ > a j_i.u-»V I c_jJ Ld I <jL-^V) Lai < jk^lfUL i > V I * LlCuV I 

. <iill 6 jSlall 

4-J 1 Y\t Ij «Uil L I a i fl I <ri Ij) 1^1 ^ < < i ^ 1 1 bj t m flt I c Ju Llaj jaJb I Jjj ~v I j 

LjL ail j 4 j c J i.s\l I Arf-vftll Jjtjl-* ill CjI il a * 1 1 6J-A ^tlU'il . O I > i A L^J I j 

LaS[ < ^LiLa J^UU .<,1^1 I 6^-JjjfiJ I Lajlj JuJlsTx V 4j^JLUI jj-o jJ I t <Li^_±aJlj 

Jjl in i Karl von Frisch ^^j-i JjL£ : ..,j.u-a\J I Cj aL. rcl 1 ^JLc Q-«.A..fl \ 

^Jbj < oiaKj <Jfl j L\ a «t_i_L j pi£j-k > L-AJjlj j 9- IjjJI ^ (jjI 6 L^wj I ^yC. CiLajJjtll 
JjVl aJbjj ai CjI^iA jLjuaII JlLlaVl L^ujLoj ^IlJ I <iill Lal .LiLiJJ 6J> j.Vrk a <JLl 

. < i-L t, I 1 c-&jL1oj 

t ^fl^Joll jlfrJI ^_fl J-aLu ^.i-oJ I 4 jjj L set u mi \ I oLa^Jjtl I ^ in jl a CjJ ^ lj|j 
I LlLaJ I 6 ^ liln ll I £P Lilt I . 4 i*k l I I J-a Lu 1 ^ \ a I j 1 \*\ Lu Lfl 

long term memory ^oll S-liju S^IcJIj shortterm memory ^oll 5 jji^i 6j£ijdl 

. 1 J^-a <lill^-a (3^° il) ^ 
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AjjrfjuJt An ntilt Q& 


I Iji 1 Jj-aA t ^&Lli] I J7 I 1 J-A ^jS jJi I uAj U ajl I ^u^uAuf I I j_A jkfij 

4 XII 1 1 j LuiJL 1^ I ijlj 1 < < » I I 0 ^jJLu i»^ l.i » I I ^ 1 if I * > < II fl tf I ^ j | 

^Jo IjA JjjJL^J I JusLjJL jjLjJ <J I ^j-O J-iV 1 f j < 1 -kl I 6 J tijflll ^A J->j “% llL >L*A jjGj 

oLl j i al ( jA>j oj-^ dl«3 5 S jl.f>li ^ j.flULaJI jx.1 i.ulLj j ujSI^I 


5j j-if I jj j Aju j-^-L=u — 4 1 ... /ijfl qLIj i-JI ^j-o ^jVI Jj — ^jLuxuVI ^jVI 

<j I J.l i-Ai till j f— a j . J-iA IjJ I ^A £jJ-SJ I 6 j-A Jj-a ^joAj ^aifl . 4 J-ila jl I 

(jh Lijjj JA 4 _l9j Ij tfl I Ij 4 \ *4iii->l I IjjLflj-i-oj i jaIju I Li^ai A : JjA-a In n n nl I ^jA»ai 


ja <u1LLjJI altruistic <j^.i»J I j <tji lx a >V I Lj^x.t.^.a,.o I ^ 




j^o-lall^j < 4 j tJ M I CjUIj.j af I ^ya U^xc. £~a LAjJoI < ^pA^iail jL^-aJ ! ^A CUjJ 

(Jj—flljjJlj oL^-^ll £-° — a—ujIjLIj 4 1 -all A J .J,ti ftll < L»Lx_a| 

. 4 ixogj^ll CjUI^ tal 1 J 


a 

wUj aJil 1 ^Lfi < 4 ij ,?. til < t I I In It La^ i \ a J^c.1 itillj ^ J qI-JI CajL$ I jj 

i^a. A . (jgj-.Aitj . if I *kl I j^yd tj) jxJh | ("pA ^ fl L> « 1 1 j.j^Ljl Ij O Lie Lu jV I <~A I jlu i ^ I ^ 
^A ill.<. uVj . Lm iV 1 dlj t « J I ^A i u ii Luj I Lu La. LuJ> I ^J_a ^A 4 if ^1 1 j 4 A^JlL I 

. ^gjit* J I tiljliuill qIjj-JLI ^a I (Jxoj jj 4 ja1 I j i <i_frl I j Ij ^Jjl) I j ol wALj^I I ^j I 

oLLLxJI ^Aju 1^ In ijj humanities oLuLujI 4 aK JLoaxuiI Lj^jj Ija Jxlj 
1 *i xal I J <^JLxuJI 4-ut 4 . n\j JH V oLla^L ^ 1U < j^.i i it .a l-lna j^aVI ^jAjuaII 

. ^jLuajVI 4_uLjuj| J£i V JA 4 1-iflt | j 
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Then wilt thou not be loth 

To leave this Paradise, but shalt possess 

A Paradise within thee, happier far ... 

They hand in hand with wandering steps and slow 
Through Eden took their solitary way 
John Milton - Paradise Lost 


iLii olj^.^,11 jLi surface area iijUJLL 

a_j!Lfl Lfi I I ^Jjk^au LJu ^ Lijj I ^ * tii taJ I £JU et : 1 Ja. />', d I 

j Jju 6 J Ltd I5a j ■ ■ '■* J i <Cjuu la jj ■ I I $ » *< «~i Lfl p I I <Lojli^o a 

O I., > i A rJ I Ip l . A il , a . ^jli Ijjb /^j mjj . Lg ilc !=■ j e ... II j_ulj ^1 JjjJ 


ul i.ai I a <jl . nl Jal I lmiI aJJ , t I I 'V t « «« f I ^ I 

Ui**» lj| JlLfl-t S& jl oLlj i^l n~ij <j La ^jLuojVI Ll . a Uj i a j Vj (jjjl ^l» 

La » ul I a «I ft L-cuUL I jjV < L.iS Jj-a 

(JLS—uVI — a < a j-i.tu 5 1 >“ *V I ^ ^ ,.J.c jLS -*w ,f.y ! L < C J ^ 

p LLU^ll o j-i-A Lie cu \S 1 i.Aj l La i> J • ul£; cf 1 ! 5 j-?^ 

a < u-a-q jLpajI a ‘L aA.j tflLiiij L$J oLSjiLj fj-ic. SjjiJI . ,<*tiaV 

,J£I . p-ij il i <jjjLadl ^_ajj j ^ dij j_JI j^s I -p i binocular 
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- L£j La ^ 1 1 6^ i.ti ftf I 1 i^r> i i^jux^j *l a 1,1 I ^o-i t^juLio. n Cj I 6 j-A ^ya 

^ ■ v. I I Ljljuxl L^Iilr. 1 I LH-^ 0 1 4 I.LJ V I 


4-fl L*Ju^J L» j /T.f I ^_Lc 4A \ I Cj 1 1 ^ L> I Lilxlil Lq| ^j-a JqV 

JliLV! 4 -uAok Jjj Vi . jL^VI LLaL^JJ ^Jj Ljc ^ I jju cj L L iJ I ^aIxu 

>lalL ^.,1 ill I LIaJsw iJj-i Vl S ^-liJI ^_L.I Jj-o Jq^a-lxJI ^ya j •vl I LLL ^_Lc ^3-*JI 
Leonardo da Vinci ^ iV> > i b ^j^L^ql 6 L i a> J * . .< q » ^jJI o'; I LI Li L V i \ < t.I | 1 1 /s Li* |j 
clJq ^Jl j i ,±~\ t »l Konstantin Tsiolkovskii (J 5L.q jl 

S' *La > ja.1 1 ^ Li V I 

< <L<i 6^-t. ufl jh i^l I j-uij 4 w ii ujl I j-lc ^!L=h. < ^^kV I o L_>jll I ^jAx J 

S 6^ t Tiftl I 6 I ^J^.ti if I I j^j-Lq ^_fl C>J^ ^_l-q 


^ jdtl Si-aj . ^SkLft, J I Cj \jjj •% 1 jLl 1^.L 4 iVjqV I aJJh £yC. <_ i.i^.J £j\ ^q-L ~w. qJ 
^CLo V <J j al | ^ jjh Cj L q jjJ [j 4.1 uj. i i^J I Cj L I jfr-i^l L-uqV I JqC 4 -o-sw-j 


^.xil 4 i If J^-LU-i La ^ju L q 1, LJLfl 4 a o>_o r>J ) ^ I J_aJL_u Lifl I j5vAj < ^ cl Lo_t_uV 1 ^_Lc 

. jJl I ^yu Li dlj-j 1 Wsajj i I \~\ o jaL p Lu |j L J I J- -% | jlf. nail I jJ I ^^.tw.1 I 


4_a a 4-Ki.q-a aj j iti ill jlj^.1 Lh° j»J L>~4J JjLi.M.21 1 Jlj Lo 

jq-a 4 j| L>^s3 • ^ Jjjjlj Lx3-^ ^>3^ 3 ^°^ Vj paleontology ^-laL^VI p LolaJ 

australopathecus gracile ^ j.z jJi ^ ^ tjl I ^iqJVI k <1^ L-o u «.a n. 

^Ldl c$> l < « <tt ) ^ _ o • • 03i fy 4? o j - ^ J * j-i- ,, J 2 0*-^J 

jjB ^_L-oJ_iJ I j ft *«il 1 ^jLj j_iaL^VI p 1 a.Ic ^JuA I J fti L-A ^ydj . ^l_2w ^ * * 

. ^J| 


4. fl jq^o aa L oLSh. i vaji ^-Lc jiqu CiLql^il £\J-» 4«u-u LH-»^La J-Laj 

jxilsiJI 4 -lL ^3-UqI ^jil ^$-A 1-Aj^.l Jli . ^u^.lLu^J l^q.t.uV I t l tJ 1 

Homo habilis Ly ±± L ^ U >-a>A ^1 L.S.B. Leaky ^ jl : Lf l~ qU I /^3 -j-L . aj V I 
<Jjl jL-^jqj t V • • LjJ* ^ — Ja- jlII j^Li able = Habilis ] 

. cjIjjVI ^ \ *. r v i ^^vLm La L)l (^-L 
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Ail I LajLoIIjC .1 d^*-* < ^J-OJ-A — II Jiii^ d* 1 cj‘*^ mu^I I jjuaiV I 

Lft_i ■— ^juj-lLu La ^_c ( 3 1 > j .1 l^ILcu V I — 1 a ^ a aaa d L^j t Lo Lj ^_i_cd I ^a 

4 . .or*. oLa^LjaI A=Jj . < ^ ^ 11 ^ till I c_>Lui]L ^j-ftt-j d^J * l ^jLuojVI ^uj oJ-> 
JIjIj VjL d^ ( V ) robust (^>aJl > * 1 1 > ^1 b^L-uV I 

6 jJJj ~ a " 1 jl£j JjJLd I ^)TkU A A-fcl 1 iu d Li-mLi j-.uli JjLSj < Ijj^j 

. ^Mi .ill ^yQ (_£Aa ^Jc LIjIj I I A-A ‘CaA-OaII jfc ^ -a. ^Li jSj t 4 A ± A 1 Ij 

^j.t^II i J&\ *01 4j L ix.u I oj IS aJ L a gracile ^ i.« t>^l 1 ^^u^lxaj^I b*i < *»V I £\j-* Lol 

o^<£lj< <~J d-° ^jA.-u L a* J* ‘^l d^“b t O lj I^ juaaI I . uLx ^Jj 1 t^x \ 1 

0 Lj Ij ia! I ^ ike. J^-oj I d-° O I jA I 4-c. llx^au Jsojjj d L£j < jj^V I I d-° I 

. 4 »-ULa oljJl Jj aJu ^ i -k JjAj j j A^il 6 A-A OjL£ jl t LflJill j n | j L^-jjjAj 

^^jaJI aIc. 4 i mill 6 a-a * J « « A <£j b-* gracile ^ ^ -t ^i 1 <y^j 

. oVVl 4cll^ SjAilL OjJhLLUl 6 A.A JaaJjJ ^jl ^JUaJa]! d-° j < robust 

s jAs d [j-x2k t ^jil I I j!Lj_uV I 4 _iA ^- 1 q ^aJ I <juuij Cxflji I 

^lua! I jj^l d * I ( A-A ^jlf£ . ^Aia-s. ^j Luti l I Homo habilis ^uaLuLa 
il^LS p*a >1 1 ^.11 £il OJL5 < -. 1 U^-b * ^ I J-o ^11 

. j i i^ijl I in i^l 1^ \ u tiSLI <JaI * a 

! O Lj-^_J Li 4-i. lLo Jj^.ui < 4_iA-i^_flV 1 Lj La I iiJ I ^_fl ^u-ili.l La I J^inA 

r L-j.ij.iV I I A-A (Jj ^ ■ -<1 1 6 A-A j r ji_i Llii I j <L _. , >j j ol | o Lj I ^ya 

LoLoa <1 Ij-i^Ljlx iA.-*kf I ^L^=JI 

Ajj?iflll j i»j <1 j| t 4 <>-%■ /i^kll Jitli ^A l^-L 3 Lj h i J uLa ^-oj^J-II 

1 ^ <Ti fl t j j* u jj-L I jj-o I * I viU A-^ j < 1 A-^l I j ^yX-A-j^il I ^j^aJ ) ^A 4__ uki, I 

^*3^-11 ^jLi-ajj LILIa Ljjl L^AjIaI Ia]a . ^-Lc SjAaILj 4A^Lx. ^Jc JA-U AJU Lai fl 

. 4-j-ftlA jxalfl .Lift A j , i, LjjLft t 4Aja 1I ^ j r^xju A I 4 uJ.'V ^u_i^L<u ^ju-il n La 

I Jaj Lo d La j . I A-x AJU j-^^V I O I jA V I J)-o 4-c.^-o^— o i L-> La L JcxijjIij 

(^JjAj ^yjh..fiJ 1 Pleistocene * ** ^ j * L^ Lj-Lj i aa ^jh 1 1.> »La ^-oj^JI 

um< .*^-1 1 ^yo djLlLI 6 A.A ^ ij-^n \ ^u.tJ 1 1 La I ^ ^ LI ^A dL-u-iVI d^L-cu dl 

• b LL=J I j 
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J^LlLI J^IC. ^yA <jLi 4 ! fjt&jpLA I jl 1 IjlwVl j_L-olx. ±A ^axLuLb J-O^J I LLj 

4 ^mlnli ^ x *ti^i I jti^njiii^l IjuujV I jJflj . ja»SU jl^ Ldbi^l ^jl 

t jSjll {ja <jjj 4 Cy^s • cul^ L y£±i±ijl Ij.~u.4jV I <_ildj <j£lj 

^oll b >*>pl U* 

(£jJI ^ ki-tj ^1 I jj- ^ « t t <jl (j t * ... V I £_£ Ij^-obu a2 ( Jj Ukl I <1 ULO Jh 6 <LLjJ_J JxAJ 

. La^i I jj-oLjl-o juual jjilLc 

^jL-uvuV I 4-ft a»AA jfc% --k ^JLaA. AA jk*V '•’h JjLc jj-AA jL^yi t ljil Jbi 

jjLS <Lj_ U ji'i ... . Homo erectus >-#>—* >a hZua. -J1 

Jj L .IlUj jUj < ^Lfc (jjoL i^Luai (j-il>a. 1-Aj-aJi j-aj-fil £.iL<u (jl (jlaJ 

31«L£ Uaaa N W\ j».Lc. i Lift » ^jiftil >,ia.iU ^ Richard Leakey ^ftj 

ojL^ L!j . <Lu (j$-J-* u>f^* * ■ *.^ r> 

jjl jj ja> jft*-! I jj-o-i < ( jl_ ) _ij LI a ii ia i> < in <rtll ^ jl .iLlI 

(_)u j J« au Ll/> < |iL yjla t L<a‘i j-a j*>*^ ala jLJI Ij oj -v~i i i»l JJt Ljlj^al 

. (jJoi US L-o jjuZ. j jkail ^Prometheus 

Lb Jo ajj <j| Li tt — i.a-.yt CiljJ^Li -aVl (Ja, i-ul I Jjl jjidbjll ^_yt <_kt 

t I I jiii^ ujjI I^jjjiV I J I Ja I Ja I jj I . yi. 1 1 9 t *C*J L ifcj * u j Ojjuuj I l^jlb 

LAI jJ-ljjj . L^JLoJlLuuI^ t (1 I* a A 4jLjJa <b jLSlj bt- I fl . l ■ I ^ If Cl I jjV I ^J1 ft l*ii u I 

^jja Li Jjtil 1 g- 1 fl JilUj jl a aV I ^yb CiljjV I «Lfc 1 1 i <•> aajjLai i _y u j f 1 ^ cfLub ojL^ <j| 

jjLui (j-o 1 j_i« I All Ijjb ^uHi (jl (jJI ojl a :J • LjJli. I (J-Aj < j-a.1 ^il (Jaa. 

<■> ujjj oljjVl ^~Al oi (JiliLL jj^JI (jLS Ijj ^a l i_ijji_i 'ij 

uhs * > ■* “' » <!»• ( ^ ob^ ) Jb^ 1 u* * u * *- *^ A.. 1 ^ ^ I (jx I ( j i..i i~»» i jki 

>«>flb (j n^j m . i ^IIjXmiV I (ji Soa-lj qII (jjj Jlr^ 1 


^■uajj jjC» l.g blr jt^T> i * I o uJ I jLill CtiflJ L^_bl JLii 4 ifl . jf | 4 ..a*^>~w i* 

. jibjj jJo J^Ijj Jit 1.^ 
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jj > > *~ J I \jtL I ^jj I ^.i-LJI jjl *.L J-t_) t ^> L n J 1 jLl-jV Ij X t j j 

Sjjlax ajLj ^Jj Jj . Jjj jJI jil <A— u J* glia *’ Cw-Lajl 

j1il_u 1 a l > «a j xj-» — -^ > jJLI ^jA a 1 1 La j-4 a_ i— Jl ■ ■ * •t'i j n-ll . ] ', 9 

Extrasomatic ^..aJI £jU* oU^UIL 




ItClM tOCItTgil Ada rou.»Tllil Ml.ftt(«(l 



I I J ■ - -S’ I f 1 I * *• ■ ti 


£ I _^jLj c ^j-Ia * * ^ ^)-lia.aJ I ^yA ^jj-i_a.Vl J > . . J l ji 

ijjS*-* * < a*3> a ~>1 1 J^.a jl . i ^iLi *.A«.j.i « jLutJ^U 4 -£iLajlI • \a 6 Li, XT 

JjC ^ %uL uj A- a) I 6J-JI ^jl -1 4 *.,» j sJT*^ ' ^4 ^A.i i v a j) j^ -a J 1 

, ^ IjjV 1 j ^ 1 1 I g ifl j ^ »'. ! 1 1 Ljloa.1 ^ 1 j - ^ i 

J ^ati.J I ^a.inJ ) ixua I J o * I <A3hA^J I ( fc >..1 J L J j I La» 

Sir Wilfred ^jUou^jJ I — - ^ ) ,,- ( ^ ? <j!aaI/ aj-A V 

ij-ui oi jAJU , i.t.-^l jl . j n« < 1^1 ij_xL^ ^_s Jn» i jl£ ^jjl Le Gros Clark 
• ^ 5-jVjl i-ajV Cjlj-ij j l aj-* -jjLS . i_iLt 
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glia <jl JjjJ I (j 0**1 JjS>. a. i Vj u iS\ fl| ^Jj Cl I * CjIjjJlIII 6 J-A jj] jJ-JJJ 

jlc -d 1 4 _aJcvc JjLfl t SjVjll Jif ^ i 6 p i t»l, 1 ^Jr. 6 j J.ii 1 Jj I J ft fl illij ^j£- 

I ^ I jlr. Jjj—ftl I I J_A J I Jjjj Jj 1 j *i fl.l I Jj-o j l ^ I 4JL>^ Ci 1 j *i ft! I 

lZjIjJ Cj I JjLfl ; ^yJLJujbLJI P i 5 i-lV I J-ojC. ‘ULjla Cj I j X i il I 6j_^J 

^yA ^-lDL JULVI pVjJb ^J\eTi I^Lfl-lJ (J-i^K £-AJ JHial 6jVj ^yA JjSLflJ] LI J)£ £_oj I jl I 

I £ Ij wd Ij J i x^aJi 4 In l i 1 1 J I nj Jj-o-fl * I Jtl I (_£J j Jja I I ^Ic. J J fl.J I 

. ^14 ^Jl £“LL^j I Jj-o <JoU I <£. 1 \ > ^*>j < I a i V j^a-o 


c^J • cgj- 4 " 1 L$a * 0-^j L> < SjVjJI jvVl jl 

I a * A A ^Jj j-.i.o» LjlI I ^^_Jj_JI fill'd 1 d^-aa ^_lJ I 4 An. a n II j iaSLI I jA.ll I JjX 
^uj-uuJ I |d lx. v fli*nj Jdij I J_n. Lau jxu j-ad I I JlA Jj lik . j»i.i 1 1 i La j-o j g 1 1 ^_fl 1 Arvn. 
jl n. ajVI 11a" j/L < jA.11 l j «tiflll j^l C. Judson Herrc Jjj-jA j-oVl 

LLaC. ^ 1 n 1 1 ( jk J_C (J^t A > j i JJ HI I du.ll I jxlc 6 I J-1 j-J-Ju I J-A J— A.I 1 

. £C_a_U ijnll jjlnlf I Ij^J I J I JJlLi-u I SjVjll jlf 4, on A~kl I 

_ua J . I I j-5jj ^j-Lx 6jJ-il I u l xuI^V < ifllnll. I LllJ I I j_A Cj jl I jl 

cdHj . ^Lfdl ojll j-5jj j-j-k-ajj y AJ J ^jll JLxakjII jHxuV I jjfL 

J lij J j Lai d 1 « «rJ ^ L I jIa Ci.il I J-Q O IjJ Ij (J^ I ^ i^Aj ^_L 1 Tk.4 I CjV 1 ~i n. I 

. ojll jxj >ti» ail 6 Ll^. ^ic. p lLi^JJ <ljLa-o JLi-i L j_aj < Neanderthal man 


o * — 1 * ^yc ] Eocene i * »j_ iV I j *ac ^jb < iL_u /^.iL < <> aAj 4 nia A. ^.Ia 

In i ti ^ifcj j l r^. iTiV I ^Jc 4.a au ‘. ijJ I O L I ji.~hl I j-dllxa CuL5i [ |k-^jll I — 4 n u ^jjklo 
Tetorius jjxi j_» jj_l_iH] I 1 j a.^. J5 _a < a^u^-jljll c> Ll I j a .*d I 6j_A ^A*. J 


IjJ-J^Lo 6 jj m C. Jjl Laj j1a j . ^^.J.n.1 1 ^j/nftlJ J t5*i i >it I j-oll I J!la 1 ^,Aa> 1 a n. jjjJ 
j </nr JjL.ii iV I jt-o Lo <jLlxi_» ^4 <J JjIj-laJ Jjl J)^ 4 ^xjj 

Proconsul Jj ...'^ jj— J I ^_4 [ . ^ _ > JlL I - 5 '■... To — \ • Jj-ft ] Miocene 

Jjj-fl ^jT* i ajj jkl dfl] j-jjl j i * n * dj-i.*j. I • Dryopithecus jul r> >j_> 1 j j jl 

<aAI I convolutions v i. al^yLll I J>^j • ^-a^.a-k Lxi Ll < 14 ^ 43 . cul^j < jL alV I 
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Ij I jtJL I J K . 6 1 J LuV I jV I 6 I dlt J-o jJ&i JS 1 Cj . J IS 

. ([/-Ijljj.11 Ja Jm^ L o 4>.iAi Jju ^.A'-v.A.Ch.l I jLiil Jjl ^Joj < I JL^. 

Prefrontal fobotomies < j $ j-aJI cJ Jjj-Il ^LLuiVl ui^ajj 

i 

. iijl >Vlj Cj I AJ Li ^l,i,u,%V I < ^u i ii b ^-o_u_a.U ^_^uuL*^».j A fl ^_iLj 

lift Ja dUiS Laj^j "k t\ t \ 'vll ^^fl.11 Ja 5-ajj-aJll t. fl ~v Ijjl 1 Jl J a 1-tL I Jaj 
L ajJ < ^ Ij J tcaiV I Lf-i ^iajj I 6 J IjV I Jja_j i * u V I I JJb ! L^V I 

• Ui <** * 


jLa»l *aaa J Lfcii i^J 4-ia^l j Uiiill I^Ll I jjia_ij <jj gall 4-fiLfl — J I j— ftj jLS 
< <-jj,A .il I 6jJ_illj Jl — tAiV Ij ji ,t 1 1 ^ic <— tlj^l I LjJ—fl Cjjlj LoS-fl i <_ilxJI Jaa 


oLia_uI oljaVl ^'i i <- » Liji jjJLa I.i Aj I Ojlj 

Sherwood Washburn Cxxy u ^i) Lta, ^1 $ j jj jiV I Lc. . SLiaJI 

(j*J < CiljjVl jj fll n £-o J_ fia (jl ■ ■■ ~ lV I ^=>lj 


jj U“^J 


Ja <jLj < 4 «<">! Lo «_J — C.I jl » 

ii ,jt gjli LiijjSS J\ jlj-lc-l ^a.jVl 


. « 




l ilrtll g ( fl~t W I 4 1 1 Ja Ij-ijS lej^. J I it» Jl J^ lnjj I ^-t-ujlj ^JS\X% JJUJUJ 

<jlsA 1 6 j.Jiall ^^ic ^^uJj Motor cortex iiS ^Jl " "LaJL I S ^Jc jaIcI ji 
I ^ & j5Li) ^a^II v a j]S ^j-ic. 6jjJUI jl jjjSjjj . I 

mu ^**3 • 4 jij iti >11 jjL ^_A < a ^ a oL>Lc <jL*J! cjL>1 j j jL_mil j,.\ »1 l^j 

LpA JL. L, ,t, I lj < jjjd < icjLtfJlIj < jkjJill w *i i til JfLa oLLjll 

Ja Jgj^yU I -V j J f . Lu I O I ^j_Aj < J ua! I o O L^j^a Ja L^^iAak, 

. ^xjjJ I Iflljn Al O^ifl ji Cul^ jjj < JjajuJI 
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(A ) JS-i 



I I d ^ A 

< ^ ‘m lxu j-oj-« . j-oj-* : C^-oJI ,_ylj jLmjJI 

< (jj^jLa — ^ptLuLu^ojJk < Ij jl JjLaj 


. ^iiiuLy jn'ij i» Lu^ojJk 


. ^ic oUIj-ljJI J j m jl 4 . ,.j" at I qLIj j.aII <-ojULo ui A^if. I 

— X ] Pliocene ^j_*jjj-lL1I j *^>r iij^-ol ^jLmuVI <jjb j^Ja ^jJI Jrmj^ll 
\ • , * • • — X ] Pleistocene -*.««! *1 1 ji [ — <Luu ^j^Lq \ • 

^ I \ iol i ui Ijddj I O-* L_£ I f> A I J^lJ i <i .mjJii I Cj Li i^i Li 1 uitt [ jiajil I 4 . lui 

I 
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L.-^l I JjXi o I La I yj h \ •■ ^) I oL I Va^aJ ' J 1 ti*> ■ 1 i in , 

a a a_j via A-J L^aL) 1 I ^J I ■«* >V I + JJU ^j\ 


Bering 




oUlj_»_zJI JHaI < a-v iA cj I tlftf jxXj dlUjb cut^ t {j\ «»^1 ku il>H j m f Strait 

4jjaj 4_iJ | <u1ajlI I 6 JLA ^Ja-o £ I J I £ Lu^jj < 4jLfi_»j»o LaA A ^j- 0 

•JAflJ* 


Cj L i *vl I j^Jo ^J_iJ5 Cj L I [j-lsJ I ^j_u Cj I j LuuV I 4 jl1 ^ya ^ I^j | jaJU ^ t In I L Ql uU 

t**i 1 iQ | « I (j r 1 ,j(| L « ,_VC 4 ^ ^ 1 J £j Lt wl | Ub 4 / ■ t Q I | i^2j L I j) t-vl Lfl < 4 i . .i i | 

i ^j£. L*i ,\~A <j| 111 J) i 1 n jSj . p Lujjjj.II ‘ <ij C-tTk.*] ^ Ajj j| Lfl-wf. I ^j-o 

. 1 g A.tifl * I <J e L\^k.W L ^juU I d j-LuJ I daj * ^ LI I 6 jj-a ^\j) * A-d I 

^jAaJi ^.tL?u.u 1 ^jl J(j-£j 1 ^ U <J 4_fl l*uA 4 < A* i L^lfllju^k Cj L I I ^J-O JjJjlII L >j 

^aj I 4uuxL» ^ t | 4 J aTj 1 1 J ^jolrkJ I JaC 4 i-^AlI ^ao_J I JaI I I (j^ ^ *^lj 

• J*-®! L>I ^ i i ^ l j t £^LuJL t *L J g . 1 1 ^V^f>A jl 


t J A u 1 1 1 J^-o ^»jLu_JuaJl Jo I— <-uj I ^-fl ^j-u Ij j LLu ^ If Cj IjLu-uV I 4jLl ^ ft » *1 i-uu 
i jAjJU-iA s j-A J^Lij . jLkJL Cj I jluJuV I ^jIaJUuuaj ^jJiill j-Q-aJI Jjl^JI JjLaS ^Aa 
.<jl ^xlJL Cj I j LLL Jag 4jLo ^ J-o ^Jc Jij J-£ 6 jljjJo t _f-L H jLa^aiI j_la 

^1 ic^uuJIj LfJi: ^ u 1 ^ j^iVl oVL^o N N N * f U. JJj jL$ 

^-iC. SjLuujVI CiL^j_=k. ^j| ^jJJj I J ^tuAjI .AJSj . 6 Jj ^ CuL^ I4A ^ JjLUj J; I a l ) J>-o 
. I La jj \*v j| J_illl j| iJa a > ^jaxJI JULaIuI <JLa» ^Si < U$u3_a 

L^Lj I J_i ^-jj I I 4JLl L^_i l^_o CjL*. jS Cj I j LuuV I I jj aAu Jj I I 

Jx_aJl j| cjj-luo j Jfrt (£\ ) onomatopoeic o j i^M t L^l a 4_*J JLaxJLujL 

^JLjJI cjLx! jLa jLa JLLLVI L^ » ^ *. A u^lilLi : < a */> > ^jl via^jJ ^jJ I 

La La ^jUl ^ya i.jLJ I ^JoLau p-\ tsyj ^ Al I Cj J i^IL Lfr-a I JLftJoVI >. A uu Lujii 
. ^J.1 jJ-i^uiij SjlcJ Ll 5 ^ aj vJ L)^ 1 ^ I J-A L>^ J i [ cough - 4 ^51 11 ] 


l^jLS LjjJ — =k. ^1 I J — s II I — 4 -ua^J 4 — j — ah* 1 i LI — A — Ji ^ A_fij — xSi "k jj 

j-iuuoi I ^_c JjjLlLIJ 4jlI ■ «1L i t Zj ^1 cjLIj_l=JI j,u^ LAuI v fijjL jj < j Luuo 

I 1 1 4 1 L i /-> a~> cjLujIjj ^j-° L a j ^J| cjJ^La jk^l^JI jl^flVl ^jSlIj t (stalking) 
4jt_a L=k Ralph L. Holloway ^Ij^Jj-A <^-ftllj : ^£L^-oVI L^^^jjjaJVI 
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1 n *u ui JjU^j ^ i a -%J 1 JallaJU ^jjo £ jLoj ^JLlII lj_A ^luft . I * » 1 

6JjC l^)-o JLah,| ^c-l I BfOCa LSjj^j 4jtIalo I jJSul JU > ^-Aj <^_L I <7« 

d* <-* ■ ifl *> J 1 jj-o ij imIj . i La ^J5 La J. a^j jJflj < jpL^H 

. < L*.uflJ Cxfl^l I Ij Cj Ij jV /j <OJJ I 0 i~> dJ j i L?k. Lua . I 

: ajA I d - ® dVVI Cj 1^— J u ufc ! lujJ ^) - L U A.. i f I ^l^j| Cm*iLa 

^ A> o ^ -v . Cro-magnon ^j^La -jjUIj Neanderthal JlijaiL*lil|Ubj 

L tfl H t , ■ A j'AttUll ^jLfl ^yA I I a Ja ojV i juj N 0 • • ^1 l^ah 

(JjuuJ ^yA LljuiJ Li A_> I LlS jj Jtf^ijLd I J 4>n ^yA l >i ill LiJ i L^l I p 1 n If >_tlc. | 

I J La S ^yu U I p Vj_A |&_A ^2>-® • ^Jl Ail I £“ ^ I^jV I 6 J_A J Ijjaj L>^ J < JjJ-J l* La I 

^Ijil <Tt i i.i Jj£. d>ta Jli^j Jj-o < < /i A 1 A — j^^li Cu l^ ? lja Ly> 

(jjjSL fj U^' a.l!u» N • • nil AjLj fX. jj 

lowbrow & j i *aS 4^ ^ 2 x>d Ll>jj Ld I ^Lflj . ^j^xlLlLI LjjIj^.1 ^ja pl£j j ^ I 

lj\dljjajl, Jill JA : JjL-u-dl ijJ&a llAj . v. 41 rdf ^LoVl <L>L j n -j. 1 a % CiiLSkj 

oLujJlJI . i t i ig ^ la Ijjjjjij <L>^ft-lil i._tj j LjjJcLuj J-Aj S l..ir <idl^e < t’l A J 6 J -i.?, 

'. P LSjV I LlLoj^oC. (S Lj | ^ I L -V ■ ^ l<- 

cP* 0±J^° ylc. ^yjLuiil t L^j jJ <iU < Luijjuo ^^Jc. 

6^—1 *^V I ^ LiV I ^ I i (j »** 1 '< 1 1 t>-ibL_o ^j-a Cj Ij j7iX i ^ ~i —TV j | < ^ i \ f 

<_a_^_a L-al j) vJla-A Jj ! yX-i-i S I J & ^_a.Lj IjUL . <_u_^J I <j H uiil i j-a j ^ nmi j 

^jJI Jdal^jJI La • I J taajjv V| j J L ■ Jjl ~ Itj I »I«M 4 j < nj i ^l) qLI jj -»J1 

: (JjljC. <t>-Jj I Ij^J r^Juy 6 j-4 >^ij ,' ~v I 

, j>-^-wl) lj$j jc-a (JaJ j^a i>-l — ^ 

. a. aitaj I <Luiilll 6J^j ^-a ,JjJ yn J&JJJ j»J ~ ^ 

Frontal lobe jaa£ ^ : JL *i n*s j <ial*JI 6 -M-^ q-° APd — 

. ( Temporal lobe joa^ ^i-ja-o ^=>ij 
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V 


^ " k * s- x \ I JJ *J I I J_A j j ill 6 j-A <j jt-o Jj-ft — 1 

O^L* i JJ-C jljjl I £t-o jjiaJ L-» JllAjj plj^i AAjJl 

• ( £* 

°L>- £ ? - *-* Lf^l tS J ->* <L J " a ^ oI„>jJl 5 0* ^t)-*- 4 £ J V J \ J-»lj-*JI 

« 1 ju iLlm) }LoLc. jag yjJI 6 j-4 ^1 j LlTi. -a. I I ■ .« . ^-v l I <j| 111 jJjjj . <JX.Ja1 I 

{ 

. Laf* I Jjj o m l ji l j *}*y <jf jSxt jSJj 
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jjj-oUtl J *rua M 


jJLc 

The Abstractions of Beasts 


I demand of you, and of the whole world, that you show me a generic char- 
acter ... by which to distinguish between Man and Ape. I myself most assuredly 
know of none. I wish somebody would indicate one to me. But, if I had called 
man an ape, or vice versa, I would have fallen under the ban of all the eccle- 
siastics. It may be that as a naturalist, I ought to have done so. 

Carl Linnaeus - The Founder of Taxonomy, 1788" 

Ij-^xa John Lock Jbi I V ob I 

!jl " Bishop Berkley ^ jl _ > I=JL I jSLlj . J^JJ JiLk ...Wl 

I ^..i.TaTK I ii t Cj Ll I l jf-1-Tx] I y VI .A il ^ J-LjuliJ {JaJLA AaU J V Cj L I I <1 J.a A Cj-J 

oLj I j i^kII jljx <J jjLLI 6J^J Liij .i *. <i JLa.^11 JbjJ-xll Jli-A Jjj Jj-fll 

^Alil <LuxxiJ J-JU V — <jLlSJI 6^)_A I-It-Q I j.. Ij 

<L^J J I J- Xfl'iJ | J Li If. I LlA (J l^.i.gj Ij . <_fl LS J La^JJ 

s Lj I L) - ® I Lj L) l Cj L I jjaJI uU ^ I L)- 0 

llxujj Ijj 1 \ V\ Ij * j J ^ Cuii il oLI J i -•kl I Jjl jalai 

Francois Truffaut ! jja ^Jil,oVu.ul I ^Jajj La£ <L11ju cjL I I *tf£j 

^jC. jaa % J | ^ lf_ I JnLL.i Llj I I I Infll I A ol >0 

^c. Michel Eyquem Montaigne j^ll J>iL . *L£uil cjLxj 


73 



jjfl 1 \\ i > JLi-<ajVI g. ia.j I ^j| : oblj xaJ L JLa-cxjVI 

. lixA < 2 >C 

«Li_u Ij J -JjU jxl£ . ^£^-1 Ll-ajJaJ I p !£ii J^JjL-LJ 1 Cj Li l 5 L*kJ I ^yC j_U^J I £_lU L til lij& 

lL-u I j XijJJl — <_»Lill I A mi AJLA L$ > ■ fl Lo-i — SjjJLil J>Luj ^yC, SjL a. 

. 1 uuu j- Li| ^_A ^ j^ialll i^iajj til j 1 «ull t. -jLJLISLI I ) Alfred Russel Wallace ^Vlj 
Ji-L Jl— a LoL(u J j ^-li Orangutan jbj U jl” : ^Vl j J>i-j 

JJ^U I 4jlL jlj Ljj^Tk t I jj | Lfl 4 A iftrvJ I ^Aj t <Jj 1 — a-a i— la ^A LuoiV I 

. " iiUJI J^j " 


Jj-»lll 4 jU.Vl L^V I p I a If. <LL»l jyt 6.\*.,\ r l i a Teuber ^ > 

Tenerif t-lj ini 6 j-»^a ^-a .» a itill til jL .>> <LuoLDI till *^>SU J^l Ijt itiil 

jkli ^tSLII 11 a ^ .o>aII 11a ^ jjL*J I ^ Canary Islands jyy 

Sultan "^1 UL»" 5 _ l-JjJj Wolfgang Kohler jLajS ^ilil ^JLx. 

, d * a ~ J * A j fr o J^^ll i jlll JeUj-J I U~u.it ^1^ ^111 ami I a I u ll 

I a La I I iJjV I <A.i-a < La.J <j L.j-*,tf£ Lau Ljj I t ft .7i J_A j-Ju l-i.lj I ulaj_ti±j ^-Aj 

^-A Lfilij <-=*. La.jJ I < 6^Ja p I jj i 1 a Ij ilLLul I < * Ufl t ^=k.V I 4 A >j 

; a i.u 1 1 <j| 1 “t I i -v I jjlii til^LuJI Lcj_i ycilj LiA j . Jjiii Jjlj 4.,<.uA 1 jpc-aJI 

6 j J -3 ^ J-C 1 1A1I is* j-> j-Aj < 6 ^ 1 u A [ I < ^ I J-ll I < <L_a 1 I SjiaUl InjU^l 'll I t L.X.J I 

. J 1 U^V I ^jUlI ^ la’ll I ^Jc J 7 L=fc.jjl 


^-Lc ^ajAj <<_L 1 a Cj I j 4 ■> u Jj^-a a ttill ^*-a ^jLUll oVjLx-a CjljL^ 

< ^ l A j JaJo ^-o Jl^» ^ ^^iLaalJI JjC 

6 j_iJL*-c».l I ^yl t attill OjL^ Cj I3I *■«< tij^C JJLj . <^-jI «tua SjJ^-t _»l^j ^ j l j-ofl j <L_J Lc 
. ^jl i 11 W I JHaJI CjIjJjA l yQ j u^J j^Sl l_lftllj ^-ic. Cj I jJ-Aj CiljjJLa 

^Iuaj l^flh ^J^Lia-uJI 0 ^ 1 ^ < oUKII ^yxX.xi ^ioli jJlLJ I Jj CxA^il ^-A 

<LillL jUl> Laj.A <j| “ » ■■ I 1 \ A Jj— aj <CUp < LoL-a < LL CjL— <_ i^_SLu-oi I 
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L^J cul£ (jj * l I jji < LLlaJI Logic or reasoning jklll J\ 

Jj^j V oLlj ^ l 1 {ji : 6 JjJ^q cJjji 


^jaj jjLu ^ulLiJI ^lr LLLc .Pit. "K I < . .j I -v “f I 6jJb j> ftf j &.&] jjlj j 
^jjlL <jl Nevada IjLLaj ouaL* ^ Beatrice and Robert Gardner j^JjL*. o j*jjj 
<La-fl J i\ % ~\ « «|J 1 <jl . ^L^yi jk‘J I ^jLo-fcAiLH V Lfllij r k \ -y j ^^jLua-iIJI 

< In m H jL^ ^_Jxa < Q I ^ <Ti I Ll < JL^jVIj < ^ju AxJlj f JSVI I 6J J* u Uij 
4-u LuuV I <-fl l jU’.L I <L*_IJ I (j La « ^xa Ij jJk LaSj . I fl l-kj I i*l,tfc i (jA» J I l{ iA» i ^ J I ~<~ a 
(Jj-L] ^Lkj LjJ J1 «* ‘ " Ij • _>|LLJlll L fl £ - Sar-L- i-bj 

JJS ^ I jj jjjjLa. JJjAi . it< A.-wl I I j-4 <jIa^. ^jJc. JjJ JjL.uWI jic. Jl . ^->~i V I 

.-uui x Lj-tf. j \t* ~ll ^JLc. SjjLi j-ic. 1 () Vslj jjjaJllI i jic. SjjLi <jjjJ oljji Lfl jj£» 
<jj jl_tk.il JjSjJU ^j-a (Jjk :_pjjLa. JcLkujj i <. i*k.ijkti.>l I L<}->ljji (j-L’ J^-i-fl 

S <j-k |J.L~|II ^jjl miu.ll (£J-& JjJoLio JilijLtkil I '&■ - » 

SjLkXiVI <-*J I i n .till ,kjiU.~» ij-Aj < 4-xjIj SjSj < ... a „ > ^ jjjjl—a. Jjij 

<jj LUtki (American sign language) Ameslan SLkiJLl ciSLj^Vl 

J£ LAii L^Jj . <j-kijjti~ill ^ji l m aT i I I iTjljjio o LoLoj ^kk^Llj j ( k^.f I Ij *k-il I 

.( N N JSLi j \ • JSLi) <ijkJJ <*JJ I ^IjiJ I 


<ii JL aJLSi u L pt> ^iJI oi^jUL I j fc Q i/aj A nn «n <Ljj^Lc ^jV I L»J 
Lava, Lucy > 3 j; ^( 3 <> 5 LaV ^l_o 6jLuiVI oLl j^LulaI 6^LtiVI 

a y j'jj 1 d A*ijj I t ft .jmII cjLj I ^ Laj-o-cj and Washoe 


1 1 Ij «LoK ^ L jj-i-aj oLxll I 6 ^ ^ O Lj Ij in. £ tlali iaa j . LaJfcjAfc j 

^ic. 6jjL5 cu jJLfl viU j S j^Lj . < ah %1 1 J^aJI Xj*j j ~k\ll 

. 6iJi^ oUS 


jjlla Jj- 6 - 1 L^JLL*-^j t 5ijJ ^JJU A U i Zj-a JjV j^ilj Cj Ij LajTtT. 

j-ix. 6 ja Jj-MA-a A^S, La Jj-fl O I j j5 Lfl V . jjuj I j «G£.jIL^. I J n t*t jJb j < & L1 1 

<]LL» Jj l J^L_i a. *-& ^_xfl O Ij La j\f j < 4 i m LV I I jlV I jwJjLJ O-j L^ L^j^ij « ^ i ft *>11 
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<jL» <aA — i 1 ^ \ c»K I ^jl Jajj . iJliijJI 5a ( — All I L$ jLi L^ IAj^j 

t^ya aa ^ I LojAtj < ^ Water meloh JjLxj 4 La ) uj->uj ^pJI <^-£Li.II 


^A ( 4 . >*J ) <-oj jj£. lj Cj | j LojV j . I p liJ I I <jLs 4 ~i fl * ^ j j La JaA <JS I 

^Jc. jj If ».a j^Lo ^_L Jj^.i i > Ij 0-1 L£ Lojucj < ^jo cJLi i L$i L^'ifl 

^jjJL-o JpJ 1 fl.i iLAj Lojixi c 1 \ <-u L^l^k. Ij 6 j J lA l^J <JLaj <_piji 

L*JpL ^pA^pu .11 idjj Cj-»L£ Li La 1^5 . jLS J^A 1 jAa J^A t jAa Jpft *U J^Aj Oul^ 
l+ljsu L^»jj-o Li V o — ii^aj o — ui-A c 4 U -vl . ,_j j jj 1 ^ \ Ur j jii L vJ La L 


£^-cp j — ajj A*-*- 1 A) ^ oc^LIalL-ojI j .You green shit j iA -\l j L 

^ jLoj ^Jbj Lucy tickle Roger "j^jj J Roger tickle Lucy 

. ^ju Lqa.i ^PoLu-JI Li I 


( j <uL <il *^- jk — *-l ! ( Boyce Rensberger ^-a^j^xj^ uuu 

jfcX.jj < jX.ft-A.ul I j I ^Lit I ^-ic. L-2 J-J-C- A I ji Ij A) L£ . 4 t _ -Aj t | ^ 4 -Lj 

^JjVl <AL_ii A) Li * 5-1 ■_« * “• 'J • jJ—taj liti > la jJj ■ V A-A till A 

cA>L^ i LjjjU 0 1 jAi^j 5 J *J «La^-o 4 jJj_x Jjuj . SjLjuVI 4aJ CjiLS (jxV I 4_*J j 

i f* - * * ±*-? J>^ • >-^L$ £-* >»->jLa JI SjLj «JLa-cl Jji 

^A.1 juia, P I *Af ( Ja| ( *-g iiaj I ^A_i I &LaA CaAjux I t Ll-o-AcJ I ( j_o OA I jAju 

I ft ^ *1 ili ^A^l \ ft itill j j-o Al>.1 a **n Aj^ A^j^ * ^-A-»-AaJI j^A j . iju^aLAJI ^_jJlL 

, oljLiiYI 5x1 ^yAj i iSj^UI 


oLiJ ( A; L-«-*aV I j-L-c- ) 4 «> duui ^JI cjLjIj t aI 1 a>^ La j ^ f j ^ a I qa UA 

Yerkes 4 imi > i^l 1 CiLljj. I <l>LajI ^^^0 . A^Luia I ^j_c. ^^aI oljLAul 

4 — LA. j v la^n 4xj oLjJ^j— aJI ^ IxX* Georgia Liaj^j — a Atlanta Lo^LJaLi 

^1 Aj-»jLaV) i- L tt^l I . Yerkish ^ti « u 1. 1 I ^ \ a i << t 

1 *i o ^A . ^jLaVI 6 J^J Axi^A L ti ft Jaj_i V A>^- < <= Lull ^A ^A oLjl JA aII ^J-Li Jjjj 

^5 1 t-ii j-ft ^_j-L jLaII i M.ij-ft J 0 ^ AjjjLaYI 6 j-A < — txiljJ A^ 
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LiV O JJb l +2> . jj_L-aJ J I C. . 1 t I Jx. I— o^LlI ^J-*ua_A_>j « djjJ I 

. N W\ ^ ^ «1 ■ -•'•^'■11 I jk-a-J I ^jL. \ aIaA ij-fi j t *.i jl J a - A. j 

. ^ \_» I , n _ ~. 1 1 j£‘l J . A a ? o->l5l UJ I 

i <jV jIlm j] * I j ■ • jl 4 * Lo 1 ^wo >„>1 Irti ^ jJ I Ja.*J ' _>lli > i 

i JJ1 1 a . ^v~ - « LL^J liV v^ulS JLuJL n^i jl ^^lc.1 Jl ji j i 

LiV f j£-_y I jiij i t.ft5vJ I * .u ,ut. Jl* <J L*. ^ *j 

(NT) 



■ 4-juaj^a. I p t L.-v | <j Lo ^ ■volij I l^lvnii LaS Lfl Iaa La V ^ Ija 

< a-K * ^j| 6 j£L I J a.iu 6 ji*-o ‘LLaoJ LflV JjojSku P Lai j cJj-l I ^£jaJ 

(4aI^o jl I O !j*J ^_p ^ la-A^l I 4_^L I — lXi ^Jj LflV d>_pia < L&la JLa LflV < 1 a a J-A fl*i 

i 4Pi Tim ^aa la kliikAfl Jja Cj uS> fl 

Jacob Bronowki opLab c,> ^ < cjIjLuiVI 4_*J j_ui)j ^oIa* e-s* 

t <ajl <xfil£ oLLu J^=kj jkd*J oljLiiVI 4 jlI Jl aJlLojI ^jic. 1 j SjAfl j£u <oaJc. <5jjj 

SjjJa tillj j-ju ciloSl cajL^-jJI JjSJj . ^iall ^1 Jjjl i u *tl I SjjLS j ^la 
<OjuuLuu| ill 5jjj C- tt i , m l I . I^i JLLj L ^ JjLu^il ^ ^JpLoAll 

6jOAj La < jV^LSUI <Jl 1I ^JLiiaVl JLft&ijalj O lj L ujV I 4xil JLftAJjal 

^AAXfl^AxJ I ^jAjLU j^L i.ttl I V | l>5 1 L Ijl ^jSX.JLU,i Vj . P ji 1 <A>lc 

j*L c. ^ . Beasts abstract not " jj-aLi V oLI j iaJl " JjJ <J>ii ^juuokl <_pLu*jtfl 
id^L u ^jl Leslie White <^ajIj-a ^L<il ^Sjj-aVI L oa. I ^JLc. JL2 

a \ i t f /j IS I J i Aft , Lloj V 1 Jjl a,u ^A I Jjl i. ul t ij p u i ^$_A L*-oJ V I 

^ U^* 


^$1 jJLI <jl * « (^3^ ^p LaJJ I 4 aJ p l^J oLfll I 6 J^i 
Jjl 4.Uft 1 1 1 A j-A Jja JL£aj . pLSiil ^c. J j ft a jJ-Jj ^_A jVMi.-nJI <jjjj ij^l * ' "* JiVl 
^11 ^-o microcephalia £-1) jj. a ^jojLlaJJ juj a jV I ^Jll ^ ^ rw 

<L&aj ^11 i_jLuoll jLaVI j,Li <iii j j-aj . (^>*1 > . a .. t iH jit >^Vi 

^1 ^Jc SjjJJI jSij . JJ: L+Jiw iLi SjjJill U . ( l^ij^ oLS o]j) fiisil 

j]jJ«nl 1 a j Ja % | Jax | JjlJj « 1 jj a-iA la J ^a JjJ-fl J J_c. U.ft ft S J ij_^j_a 

ljaIj ^jll I taukn < Korsakov uipLajp » ..a > aj jA I Ij^j LaI I 

Cu < <1 xuaiVI (jAiUj ^oljVl ( jaJU Au LJuLa Oali . MaSha LlxiLa ^C. Jj Laj ^4 
L_X, i— Li^i J . <J ^ojla V Loa jj^jj L I ).*k I dul^ 1 a 5k t L^aJjiJa ^^Joa la la *k I 
t JSla 6 JaLLI ^ic. JSV I Lfi jkJAa La Jac. : ^ft Lga I J Lc <aJVI < utt t^aLftj*^** 

j^uuil Qj *i J Jft Jffll <o!a£. JjL^j i flj, ' y^~i" Cij Kfi 6Jalll {jC. 6 1 ~k.fi (J^V I ^-flja Ljk j 
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dllj o L I Jja <jL£j , S^o JSL* < L^-aUl J^VI „i» c. i I ILs . ^ * 4 * * * * I i 

<_L^kj jU^uiiUu L^L$ >-^.lj jl <j1 (jS* u^As • ^ ^ u-° 

LiU ^c. J£V I <t 

James Dewson j ^ui ^jj jua * i^l 4. t * n a! 1 < ^ 1—*^ J I ^A> .> oj-5^1 


LajS ^Jbj < 6J >U < J "k 1 1 6j Mifl 1 1 <i-U j5LIja <4^L»3j Jj^AjLLmj <LA-oLa» 
^Jc. 6 JjjaJ I *_ uj Xli I * I ^ 15 . jc_l I j juoi iV I v JU^all I ^A jJjj < L-ujV I 

Cu ^ L&xu Jjfc ju ASk | 1 ^ * SS <^J I Oj i/> ^ La-i-o Jjf. i rf~i | JnjLr^a 

L yA^Li ^J"* « ^>1 1 j|^I -Ujl-u^ IjLfl . j bjVi ^ ^ 

JjiJ-lJ 1 jj Inj CjJ 4 ^ 1 1 ^ 1 , rt < »j OAjJ ( 6j-l_A OJ I j . plj— ill ^j-o 

Sj^J&JI a^)JJS C.Ja * - u -i f I 6 ^jlx*-AJ I ij 1^) ! 1 >f.j < 4 -uLj 

. 1(1 ■« >tS-4 <a. m[ I ^J £ I 6 j-uIaJ I Jj Lq-o p^-^* ^ Ijj J < 4*v i -mil 1 <4 l^JLcu V I 

^jLujjVI JUC 4jlUI JjLo-o <.iU 1 <£ j-JLaI 1 ^yd p^aJI 1-i-A ^j| _jSy JjJL»j 


LAjxX j JuZ I j ^jIa i 6 j^U-k JJlaJ J 3 U I £-1 U I l iAduJ L Jo LflA r^i I l£ Uj 

3h-*j jju j-cl ill I ^Jl JLa-j cuL^ SjLujVL J 1 t*x\i I ^Jc. S^jLaJ I o L> lj . i *^.11 
JJU ^^)-i L <jjjlJJI ^jC. i»| LxJvil J 3^^ t-juu-all Ij^Jj . ^^ijJI 

31 \ a ji til I ^ i U*u u i Jjb : 6j 1 r^,l I < \\ * <iV I ^1 jvixij . <j j Q-UI I 

^ rt'i'V e\ ( jlc. 3 ^jj -AAlA <lUj 3^°^ IjLfi ? SjLiVI iiJ (_Ap Uuj ^ Lla 

. L^iuj^j ^ic jjlij <jlU I Atu JLuojVI ^ic jjLo 6 j^aJ 1 

^ iln - ! < in dJjJiil 31 ^ 1^ <Jjl ll 4 .il LuLfl < 6 1 v.rw 1J 4 a oVLu^iVI 3l_5^ i A,.l‘iC. 

Extrasomatic information '^^Jl oLqjJjJsI ” ^ 5 j-juaJI J-ii 

iilill 6 jJLua 6 j^a Jane Goodail oJl^V <xa L&tJ I oLq^IaII j| 

4 KV L^jaj fl I ti JajJI ^ I J iUJ I 6j •% HI JaaL h 4 V ftX L$J 4-0 1 ^yc jAxx* 

. (NVJLA) 

o o Lfl Lfij 4lu 4_flju<ajj JUJUai p I jX. I J llAj < <1 aA a Cj LlS^Jj-u cJa^jJ 
l U--yj )l , ^ ui, i < jl l o L lj„i I ^yc La^jxj JKUIj ^ja 6 j jjuli I Li_a1 I 
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(vr) j££ 
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<laa-J ^J_lj * 6jjl ^ 1 I < 1 1 A-flJl dlj d* fl V Lai >■> jj iUI I j<aju J^U AJjJiil 
uda. 3U Cj Lv.. AjuJ I A j-A ^jfklj 4 Q“J~ * * ^jlj «->- '‘H 'j] fl jTX I ^AJU jjj <liXa 4 -v. > iV> 

. a o lrvfll dLf* < (_£jcvl ^Jj 4 1 j \ fl Jj-a 

. a 1 4 *uj^I I d \lj in If ^_jLL ^Jlx. j_* ^ic, <ixuJL SjLj| jafsJ <_»^3kj o* Qj jBj 

<iii jLLJI eajdk. Jrd dl^UI AJjB J^-LJ £jdl <.l5d.tua i^J-d 4~Jjl rv a Jit fl 

<-a* <dl ^jLS * ^JLLaiJI JL-°j LT^ C n Jj-a Lj * ^ ^JLx]l ^^Bil * dj-ill jjl 4 n a 
jIL^I <iUJI {ja J fl Yi i u"i jB 4 1 1 aC ^ (j 0 t JL J\ ^ja <U^> ^ajJ I ^jo^l -vi < . 1 1 1 * >U 
^BJ I Imo j * ■ ■■ I < jJc. 3 IL ij — p Ll£jV 1 dL^lil ajj_a jaxl jllj . d-*^ * L&a 

9 LL I ^.ic. t ij i d I j Lai > j j < in. i jdL I 9 La d La ji L <lftlla>l I > tj i .d I i j- A 

I — . c- jj— j — dl d^J C y* ^ jj a II cu ^ a! IjSjbj < ^ 1 ill . US * m j d— dj — * 
^_L dL£Utl ajjB d^> 1 1^"> Ij ^Llll d-^dl ajL*JI qj i t* ViLB jl * <dl ajj__flil 

J. ilfl"j V La_a La i Ij-A d-dj . v.aj I.d I d ‘ ^ 6 ^ LL I dl a * *1 ml ^-L SjjLS Ajjjadl 

. Sj jBII Jac ^Lifi 

^ jaja£ d*-°di ^ Takas a kiyam a LaLlLujL^L d^^^ciLdjdl tl >Ji 
^JLL I *\„\\* a . 1 1.11 1 jj L“ 1 f ^js*\ L=kj jai dL^lil j^B Laa>I 1 $ \ U aj ^jJI LLJ I 

CjLljj_aJI &J MiVi ri A jLc — A J^J-U jjj I ^jid L d^d I jl jj 

dl A^JuLud I A J jJi I (j£ Jjd Cl-l^-vV “" o^d I A J jlii <jft \jf\~A J If. 1 d *^j J (jL LJ I 
A J LaJ I Cj — aV Ij P^Lo^i I jk It *i A L^-K I d fl I I u-fl^Lxl I <i Ij I ^j^d. I 

cjVLi-cuVIj . o I j.Iaai I ^ ^ a — alJft-d I d I ^ *» * I a j "i a oAj. JLjLuai I j < L^uj_au 

^i| <-^Ld I {J a1 i Laa p I jail AjuaS* A j_d I <jduuaajll Cl L lja,d I < j-^ djiil I jax. <aJjuudl 

< i a., i, all -lie Cil jLduV I A — ftj ^J| 5 ^.Ldl 0.1*1 uil lj| Ij t Q IjL-xjiV I <-JlI 

. d L.ZkV I ^ju LflLBa lajjj-o l^_i I d<« ^ I Lj LlL ^Lfl 

Q"k i fa*a I Ijj <1 ilfl a Ljla d^l— ^ jjl » n- «til I ..I a c. A t ill jau ^-Bja ^ 1 1 j-o 

I . d-^ Lai I I dun. L I LfajjU a jB Li d L^-> iV I ^ j j LBl I jac ^ jj 1 > ^ <til I 

^Jb jj-o (S^ L I ^ja d LlAj < <LaJ^ »- ftl I ^.t I ^ja <Laj_4j L^V I 4a j_xLaL V I 4x11 1 
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J A < »l I 3-* *tLifl JL^l J J> > I 3“° <]jJj t K <jLa JLaJt lull ^^J-C. *jJ Us 

4-ALLil jj <*yL±1L 4j^.15La L^j 1^^ j_a ^ic rhl I J^ill ^ Jo! mu 31 < tii) jla.a.1 I 

• ( !! J** 1 i <Q.fl L£ 6 jLi£. 

< jj^aJLl 1 ^^Jc. Sjjli cAL£ Ijlj Consciousness ^3^ L-iuitil 31^ Ijl 

3 1 <_i^j * L£ j] I 3-* j-^» (j £ I S 3 I ^ I < i lr. ^ L U -i 1 n j a ,3V I 3^ I L^J 

31 Ub j fl. U 1 31 <— oLiua 4-i 1 S 4-a_i^k. Lfl h a j->j,a > i 3 i c^>!h L-o^zJI 4. j.lu 

S jJ I J LJu^iU 4 j5l^jjuu-o 3^^^! I Ujjjju 


I >!*vj < 4_La_aJs 6 jLj 4ut.uuj| I oUl J ,L^V II J l cti^xLi .-1 >%.!/> 4 1 i^fl vA-a 

, il&G j] ^oliAl 4 -ul»L=w ^ if- Jaaj Jj^ia 

qL>( j. i.-aJ I JjiIx^ ^ 5 1 O Li.iv a I 6 JJb i^jjL-o 6 J^-=w^-aU 4-Ij Lo-q I CaAL^j 

<UJj ^ H u ^jjJtl ^-iLul 4i aai j^j I jaU ,JjI 3 ^ IAj jIaI La jig . 4-t \ lleAJ I 

O a - w AAj Cj-A-o I 4 % UflA a o La^ j*J * 4jLljV I 4Aj Jj I ^i^C. I 4 jlIL 

33 $j dAj flj fl> La 3] jjAU (J Li , La Jj J-=*. £ L=»Aj I Oj-*-£> £-a ^^aUmVI ,^JiL> 
d a t^v.-v. ^3* Lu a 1 til I a Al I ^|j ] . , .i -v ■ .. W L lla> *xAj ! 3 ^ ^ I j_a-C Li l tj%. I 

^Lfllj IAa < [ 6 Jj < a fl-v J_xj <Jj_jlj 3~ t -^^>- I S A A.> a j 1 aJI 3 ^ x ^ 

^ — tjal fl fl I ^Jc J^V I CjljJLi 3> J °^ 3 ^wL^II 3 l£ >f:ij ^ oLjAjjljjVI^ oLiAjj^LjII 


JjlLujJL I a. ^ 1 . *j 1 ~v- U> t*ig_ d_J Jj Jj^J I 


J Cul^ IjLi . SjlA-a-a I aJ 3U OjI^J 6 

jSJj . LfJ (j— i-»_a V jt_j_i^ij 4jjl.. a . , 1 1 ,jLi « 


<1 L=^_> ^jjui 


LuujJI Oil^ 


V oljl j. — 1 — 1 ^ oLIj — 1 — z*. 


i jic. 6 j J Li — < . . I°lt | oljl J) I -^1 1 ^_yb Uh J_LC. JLo — U^J ' 1 J ^ ~ 1 1 «U~ . ■■* ^gjj t > A jtil I 

(JI^-uJI IjJb ^j£. <— 1 1— =b| 4 . *■ > I^J I - ^ I J ' .vj ^' S 1 * ^ fe * * I I f I .t. I I 

(_J-S n .. t il I I jli. : I I ..,iaj| JLuoj ,jl >_ i . ^ .l ^11 jj- 0 <jl t>lal 

S 

jL-aiVI Jjj ^jlj,j SjjL Jlj-=>.i ^ 0^-ttil t>* <jli < lliL^k-a joi ^Jc. 

^jjptLuut IjLcl& 1 ^_jljjlll Ijjb i \a (Jjjij 6 J (j^-ol IjLi t ijZj-* I ' nttill^ 
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4_j_A^LxV I jjjj_uULU 1 tilf. 1 , .t.a-i.uLl I SjJ-iUI <jj S p Laj^J 

Ji-cul ^ 

. lj| t ^ jUJI p L Afll I n I ^J jj t ^jVl 


, <J I £-0J • 4JLi] I f-U-ll ( 1 A xiJ ^jl 1 t A*lV I I jJ-tAJ l_t» 1 I 

^-a..*.iJ I j| <j j^l I Lfr JLc. UaLui Li ^aJ I Helen KgIIgT j I ' *\ Jj_j_L_A p Lfv j Jj—ojCj 

^Ja.?w i 4_iiJ I 1 ^ fl LutuiSa I LaJj-^u ^jLa < ^^jLlaxIJ! ^_L l 5J ^ 1 ^ISUI jl 

. <Aill L-ajuul I L^j jJLuu ji ^ll ! ^Liil ^yr\Xi 


Lxj I CaA^_cj ^Lauxfl Cj^, jua. ~x I : I^a-a.u 4JhjaJ UbJJLi j-I.i^ Jjili.ft <LxujJ-a d> I 

jjxg ^-A Lj^j-c-u . <Ajil 1 Jj-o jJLAl 6 j^a! I 6jJb ^jUlaLJ^j ‘LjufiljJI ^u-a^ulJ I I ^^.:v.A.xi j 

-i-=A. | L£ . 1 +Jai2 I I i. A-t.u LJ ( <L^Jj I j I *t t.\ Clu L£j I jJLo I 

Jj LJ I P LI L» OjJ*-xu LoJ-ic . j^JXUugJ I ^-A Q-v. > J_i <Lxuj.il. I Q* A . P LI I £JljJ ^jxi LJ I 
. <Cjxxu Vjl P -In u water (_£jJ3*V I JjJI ^j_A cJL* < (_£ J_j Jjj-fl 

. <iiJI jxu <jc. CaLlUS La <jft_»^Jajj I J j fl fl a L^ La P^xal 6JJJU Oj» < n 6i ^flj 
4 aKII 6 j-A cJcaAjI . ^ j_> ^.L <j j_* — xu | ^jJI j jLJI p^xiJI water ^jl caAj_c. 
(jJL-A Cu I — Sk < ^ %. I j_xu Q fl I lr> I t 6 J I * xuj ^L-aj ^..iilif. I t jj_J I ^J Op 1 i /*> 1 < ^£wjj 

. CaAj] I jJj-OJ Lfll lj I I ^yA l ^J I JC- L^Jj < 4-lA L £> I ^c, il-il L 


. 6 JjJ_=k jl^AUi ^J.a ."v q ^ xu I p^oi ^ L Til I ^J| ^-txJeUC. ^1_JI ^A_a O^jJ 

0 -» lj «lLlj ^ J L j a ^ i 4 .a, <il I Pjj-xu < 3 ^ J>^l La J i f .'j 

. (( 6 J_j d^io-u p^j_aJu 

Lj ^ jli-^ ^aLa [ mi ~*k | O^LJ I Cj lj fl fll I 6 \ A ^A jh 1 1 1 Qfll i La I JaJ 
6 j^-aJI 6 j A . I 4 J 1 ^..a ijflli ^_A <_J I ^ i La ^jl^j < 4JLU I xjLlxLxu I jjlfl L^jL-a 
^-qj <.i^l \ 6 J iti flll 4-iA^l ji.Au.fl jc.ll Cj L Ll^| ^j£. 4-AjJtj La £_o ^A.*ij *Laj^I=j^LaV I 


( p t | ^ . f. I Laf. 9 . LxSLij 9 O jJj 6 <_u ^ % j 
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5^ i ii > jli juijjLu Lui La a a Noam Chomsky ,i,7i i ^lL o La Lit ^ I 

£C-A ^1 — o ^r.i^.J I . ^-L — Jl ojL^J ^jC. J Jjj L&l I oLjjJlUI ^Jjc. ^jc. M.l.T. 

. Jial 4_=wjO 1$ * nfl't a j I LAjI <1 < ^L^jYI ^-L * i <Lu_u_ujll o L» I I 


t i Ll£ j . ^.-U.IiJ I ^_L i*Jf I o L 1^. i— -^1 1 a j J-5 ^ jJi_Q <_ c >_ia i,rJ I 

oljlj^l ^ aj^j I Jic. ^ Jj^aJI ^1 : J>jL ^L-a^yj jjleZ ^ u±3j^ J 

jAaj ^jl O Lu I j /'L U <j-o <jLS jLfl . 4 i A t^ jjj-fi 0-u**-Jj ‘ Ua^ jjj-fl ^-A 

< a^[ *>. o-iL£ ^Jj. . ol«ili-» f^ < JLj^aII o 1 a > A» “ii I JLo <uJLaJI ^..a.Ia ji i o I j jJai. I 

4 1*1 A J oljJ-5 ^jC. 4^k-» Li !_>-=> I oAJ I aJlA ^Lfl < IfrJ-fl Jj 5Luo a^Lfl < jL^u-iYL irtflfl 

LojilLo <jl] (JLulXcjjI ^jC. 4-w-iLj ^j^SLi j3j 4_Jlc 

Ci£- l-Lj-uu I I J I ^ Lc ^_fii I j | 4_> Lo J ,< 4 l . ia * til I tfl^LLo-i^-u O-i 4_£ LjLi 4_i I < J 

i i^fl i a. «.al I l ^j-a £.cS ^ 1. 1 LlA JlL-o I J jj S 4 n J fl ~i ii oljLil 4 jlJ .L-i.rkll I 

Jo LaJ 1^ Jl Li_o_xxJ I J *i x u J_A S 4a II 1 aLO-i ^mAjoii 

4..i.*r>ji JlLo j tLl ■■■ ( J-A *? j-^.1 ^j-o 4_$JI jl j_iiaLi_uVI JLLjlS Yerkes 

4_i_lJl okc.1 4 -jj1 a „, olllL^ ^ Thoth- Prometheus &J1 J\ ^j.j a i qj^j 

4 ^.1 L-fl a j-ifl Jil-o ° I 4 J ^J-il i.A_. Jj] oljl — tliV I 4jlI J — *J S 1 a a till 

t>> LIjIo-skI ij-y jLLII o 1 jLxA.r^ll jlj^ fJju L.g ,1 flj < 2001 : A Space Odysse 

4-iJ.f I j I^juj I J.iA.ua^^J I 

4-jj^-S 4 umij oUl ^- 1 ^. Jj-^j ^jc. ^j-A 4 x/*i fll I a J — A a j Lj| qV I J-*-I 

^jJc. Qjfll 1 31 Lfl *i^1j illlj 4 -aC. I Jj Jj i tJJj ajjLSj 4JLI1I Jl At*l > ol ^y» 
aj^il-l I 4_u..x.ijjJ I olj lj^ aaJ I JM Jj^ji ^vi I j LI 1 ^ 1 a*\~> a u 1 a j Jfll I 4_fl L^. 

oljl 1^— I jLl jJ5 j (_ <.»ij Y i ^j| ^_A 4 j I J- 2 w| Jxl S ajLtLVI 4_iJ Jl a.xS\ t u ) 

JiLa o Li LiJ I jj I^jlu Lo ! - L LI Lt-ul I * L$iJ I L -0 o-jL^ 1 4 1 i 41 .i ijl I 

Jj-O J-oLc. G _1 jJ 1 IS>\ 1 S\ Aj . JJj oLUlII ^ **1 A a ,.\ A A ^Lj^-JlJIj ^JjI i a itill 
pL^jil olja^ L jaI j-2 ^ > Ij5La_j , ^u^Llil p L jJi Ljl^ o ^ * * > LI t pUlLiYI J-oI^jc 

^A Lljj J_5 i^xjh^- 1 oljLoYI 4JlU 1 1 a 1 I a 1 ij . <JL J.AAI \ji I ^La.YI Lj_ix. ^A 4JlU1j 

, a L*.ufi 1 L ^ Y «*r» I 
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ijujLulJI Jjs\a.}\ 


JJlX. tU- > - DgLjJuLC j-C jA-wa-i 

TALES OF DIM EDEN 


Very old are we men; 

Our dreams are tales 
Told in dim Eden ... 

Walter de la Mare - All That's Past 

Come not between the dragon and his wrath. 

Wm. Shakespeare - King Lear 

... At first 

Senseless as beasts I gave men sense, possesed them of mind ... 

In the beginning, seeing, they saw amiss, and hearing, heard not, 
But like phantoms huddled 
In dreams, the perplexed story of their days 
Confounded. 

Aeschylus - Prometheus Bound 


I (J^Ljl joi : JaA.Lu ■ mac Prometheus w - ■ y «“ * » yy 

4 i.iLn <lajj jU a j -4 ^ ^.lf ZeUS oLilSLa 4 _sl^jJLs irJ L>~ a .1 7 i 1 

a*- i-r j/'J n J LX <1^- ijL u* 

1 4 j 1 *^1 l^_j 4_ua LjJ t dial I : Li — j Li I — 4-o 1 i n 4 I «. u LuiV I 43 Ip UaC 

■ I I » I I ^ If- ^yc. i f 1^ f >_iW ^fl-i ill 1^ 4-.^ I ^ 1^ 3a ly 1 oL Ij i ~v i I t yu I Li 3 1 1 1 1 J 

aJ . 4 jj I ~»fl <jj * n II Ij-iJ jj-a-V 1 ijLLnc J~i n-ij . .J 

ji Laj A ^LaC. , HI lji.il fl q >1 ,.W 1 0.1 JlLaj < (jj£. <U,5». JjJl JjUlj J Li 11 ° 
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^ Jj> k*it ^ >*> a j j3 i t jl t^jj-iJl t_jjVI 

ia. j->j foresight M > a * 1-. . ■ I I «L>jj : 4 t.a ij-c.V L j^_> 4 ^ Kj . UaI I 

Ji \ Vil I j— . 4 i Li I 6^.<ti $11 Frontal lobe ls* **— 1 «^al LJ J a La 

. ^J-La-iU Aeschylus ^jjJLa>Au I L^-oj-u^ ^Ll! I _j_a ^j^-LaJ 1^ tali *.ul L 

L J 1 J “V I Jjj ljj | jJju S jjLuojVl jjJLjj ^k^LwVI ^j-u I La 

I 5J L=k «uLiu <JUw <l1=j — £_JI ^_a a_aj I j .i»Lc. ^1 — uuu y I J i a La o 

^^LkV I 4 *■■! iJr> ^ (j fl~t ^lc 6 ;0iJ I ^-A ^-j LujV I e ji I jjikJ Cj I j-i A-o j*-A I ojj • L-U£. 

. I^,l> a A jj 

< I j < 4, La. J I : i^j. * t> \ 1 1 I ^ _a Ja-jJJ L}Lj V 1 d I 1-A jj I j j__uj 

£-jL^ electroencephalograph LLLj ^11 £il oLj-« ^«j . ^JLJIj 

CjIjLu ^eJLl SjjL-^aJI CjLxjJJ <J!Lajj . I CjVLajI cLjI I a Lj 4 , fl 1 a .L.-a 

Cj I ^ ^-L I a La a j . 4 iJ 4 — u I a I Jj-a 4 fl— 1-» — «-L Cj I IiJ fij 

_ cJjllI J-o uiH-^ ] <L ^ 

4_uL_^fII I Cj IjLlIJ I oLjjjil 4^01 1 ^-S 4_jJjj J Y* ^ \ oLjj^II 

•( *Y • ^-A 4_» jLxJ I 


\j_Li jk i . .j ^kl I jLi < <lL^Jo 6jJL al j x I i^_L5 j 4J Lx S ^lJ I a jj L a I — a <3~^JL$ 

6 Ji-A a J 1.1J I J^a <.wo j^-aJL I O L I 1 ~kl I ^ jp] I ^-L L*a_C.^j ^ -k-i.i s\ ,C. Cj Lu l -a.-> ^ 

l^jLa < 4-lrifti CiLI j_L^k ^_a l |1L_JI I JlA -k IjU < ^Js L J^_ 2 kj_a JjLuj ^_a 0 Lt La-\5ll I 

• jkH^a j-alj i>0 Jj] Oj V . jkLu 


^54-fl < Lo-aj-o I^jjG ^jLi 4 - 1 ai.oV I a j-A * L Af.V I ^_&jLlaj ^_L 

Li_oj_J I 6 Ll^J I ^Jf^L-La ^yC. I J-jJLj ^t-aJij <U lJru-ii j ^.xln \ 4 4. J.a..C ^a^_a_» A^kwaJi 

a La <Li_a iljl a ^ j ~> V v , L >j | JSj^j JjSTj . j^-L-Ju cu-^uLSI 4j i^LL 

jjl ^LLa l ^.la ( cLxJI ^5_C- J-> I — a \ vJL_A Jj , J lj « «j I I ^jC. < L ■ * u i <M 4 -jL=wVI 

^j. a p> Lj CjL I laJ ! *^aL I > S I I e Lj] ^»a ^LLi] jaj.n,u ^1 ^ i*kl I 

t Lj I ^a jLxL_U 4 xAja] I ^ L f 4 t a“t L a L-a ^ I J Irk i.Ti I ^a *— »^5 j c> I J Li -0 j I J l^j I 





jL£ JAA i 4-w, « A Ij <5 xLr*. I p Lu [ j U.^ 11 Llx^jJLjj . tjjSi ^L^li 1 

o 

• ^^1 Tanatos ^jjLuj Morpheus <jj u>l^ 


^JuJaJ I C Lfiu_l Y I I — ^k^-J-lj 4. ^_14 4^. I— 3k. ill LuA jvJ I J I — p^jl I 

^jL jVIj sloth -i.u^l I JiLo o L I -v \ j ^ Lu V L*t 1 ^ > -v ^ — t » > t. itjj ± i-i 

^ f <^Loj ^jj.i T if (jiuju L&^J Ij opossum lj armadillo 

. Lu ja! ^.Lu Y porpoise >1 1 shrew *uLjll JlLo JluA t ^ 

<U-iL-ol Y Lag. 1 ^Jbj Y-J CjLc.L_u uYa ja^Y v jj-°Gu Y illLuAj 

. 4aj^-4 4-u-a LaJ I 6 JJb <j I jju j . ^al I ^-j L^jj JtJli 1 <u u Jail I p Lu I 

( Louu! I J 1 ) <i*-U I 6 J_£_> <_Jua I J Jj^wj I $ j fl ^-U--L^ | ^aJ I CjY L^J I J3.J 

6 j^Lc ^j| £t-a^3_jj £-_Ja_ILi 4_£ oV I 6JJb . 4u_>YI “U ■ ~ ' j ^^LLall uallal 4_r^j^J I Oj-LwA I 

. 4uaflf I JS JlLcu Y ^£al I p Lu ! 6^il I f- Ls^juai I j| Lu=uujj Y ! 


Cjlu Ij AaII J£ JjJ O-U ^uL>j flXll £-Lt jk-UJj Cj I — uuljJ . I J — Tk. £Jk± fl ^Allj 

. <L_ul-o LiJ I 6JLA laSjLtlu t . fl "k Ij^jJ I jAaj Ju j^-JaIIj oLuXall ujic I j 4 im \\jl I 
^jL^ii uaLuc. l^i^faQj La jA-q temporal lobe 1 1 ^ ^ 1 ^ L l 1 u 1 * \j 

oijajjb j <i A4 -v.xa cjLijajj amygdale V I j 3.u^U <_u L^5\l I S^laVL ^JV I cJ^ L.ui I j 


</"JL 4jJL» 1 A,\\c ^>al! “t-G LJ, I 4 /-J ) CjLxj^ *a OkUuj . ( ^ U 1 III) 

£aaj ^ll I ill hi <£Luo <_> j_i j l^_Lc. ^IIj 5j^x.Vl ^ya jj-u * o-tttl I j <Ju-jj <r.^ « >u SjLljuu 

^1 1 ^ aII circadian rhythm ^Loj-JI ^1 ftaVl I k.l-A -a~>j . 

tLul^UI 4flU\ a II ji-LU ^ail 4 utu <J L=w 6jlaj aI I J;L^ Lij . Cj Li I 

. rt_L I jA.lj 6 -Wti Cw4«il jJk^all j^lj-o ^j| ^j-o Jj V 4 jLb < ^-C>.U^aJ I £± 


ca^luj I ^Ic. Ji a u-3U ( JjijJlj j| ^^L=k.VL ) Jl 

jl4i \ .dU vil ti > aj J j T ruett Allison ^ju > 1 lt I cujjj 6J-^j Q LLa^i . ^ I j_v -kl I £ 1 % ^ 
^a j-1^1 4 -mj j-liil oLil j a aJI jLi Yale Ju 4_»-aL^ ^>-0 Dominic Ciccheti 

. Cj Lu Jo! I ^ If oLmjIjjJi 6J^ JaJcuuj . | ^L» Lq ^j 6 ji_*J I ^_fl ^ Lu ^ll I 4-i_uJj_ail 

^jax. — J I Lo I ( 4_u^) UkJ I O l^aJ-ajj I o j u i Y Li Lt^aj I ^ ^al I 
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Lj^ln-i Qj L IjU *? I I jll JjSJj . A \ a. In ±it j^l < jOJ— a*V Li wjJ 

*? I J-^. J) lAtll 4 ti^raLk 

< Ijjx ^L-iifl V] jklxi V JjLlxaJlj Jx-flljjll Jjl jkj-lil c fljLlaj ■ -tA.Tt 

I M-ftjJoj 4JL$^ O I I L>* J-A • 4 j * I j^vAi IS-a .Ui-kl I Juxjj ^Lfl 

<j-ft Wilse Web uj ^ LajLjjI <j-o Vjj j ^1 1 ^^Jx. Sj^jJa^JI o-° lW-j bVI 
u,mlliij . tiilj 1 ft f.j-> jjjJ OuoLaw Ray Meddis ^jg < 4 1 j-» j^JLfl 4jL^aLaw 

j-ix < 4 gji *11 ptjlj j aJ I Jjl jj aai I Jjaj . <~i * > u £-a JS ^j-L-ul 

^C. Sj^Lcj 6jjln">ll pl^J_fl 4 -IjLj t ^jLiJI LfliLaw pi wl I ^Jx SjjUUI 
JLfiJal ^Lfl <4_ijjjJiflll pLi lj_iaJ I jk. 1 1 A >1 A InVJ I 6 JJb £tukug . j±a£ 

Sj&dl 6 JJb 4_ujLaw ^Xj . 1 ft i gfc Lo^j 4-L^io jjl ^Ljjj L^_lAj3^j jllag g Llnf ■ L^J jj jftlt I 

^ If- <L»LOf (j S -Ll P I JX I <1 ^jUjJ ££ ji I SjjU V I j3.Lij IjIaU < ^^JUI J$> JMlftl V 1 ^ 

^jli dUjJ < 4io 5jl J3 1 oLj|j_i_^ ^ jj-Iqj jJa ,i i uV I j-Lfl : <lfl <n J Law J$> 

l^iV i p 1 <ii a JSk Lt>f. l^*4i fl‘J < <la L_iL=wj La Lg-tji ^jJI 4 4JJUI ^L> j^jl! I 

. j II 4 i Ajg. jj^I jl*iaw| ^j-a OjjJoj 


^1 oLujill j^jkS ^ La.j^aj ji£l 3 £jaJI ^Ijjulj JjiwJI J^a ijAjail j^juj 
uBaI j^ J I v_»L I j$Jj . 4 i r.j 1 1 uk IjjJ I plj </>| LfgLutui jLuj Otxtu 

oLujill Lot . IjLfi >U ^jjSwaxJ I ^ L- dlj <^tA.4UiJ pji^J JjL L^-oJ 

. p ii.nl I JojJ I L^ ft aj jk jJ I I J 

Sjjls I 6 JjLo ft o 1 « Ar ) ^aj 4-iaw i <^> JA Ajk . ijill qLj I I j^Jcxj ^jLfl «_» * « *>1 1 Ij^J 

^ fljLI | j Lfawf I Laj jij < J » i p La^V Ljj O Lfl L i.n.L L i Lua .V I ^ ^ ini 1^ ^aj u J I 

. (jjj l^awl I 6 JJb ^j-o <L^xawl I O La jlaJL I ^-flgj J-o (jlLU 

pLcLuj <j^Luj5 -*.jh ^ fl JJ ^jl JjV I pl JJ|.\MI * A il jj-a L)L^ 

Si i -J I t. iLa. ^I“*l JJ .*^ra~» I ^jl ^aial inlj . v..fl ^.Ij^l L.fl. .t_fl Jj wi n ^1.1 1 jL^-JI 

pi i nil j^lj . ^LJ IjL^j pLjjJI Lfg-fl jkijj ^lJ I MeSOZOiC A Li iijJLlI 
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L l^U.rw JJlaj ^yo jj V 0 -jLSI carnivorous oL ujJLll ^jLi 

. I g i Ai.il Luo j < ^a>j ( 6 Jj^jJ I > 4 uj J <j$ L-uJ I l a-v | j^| | 

<jjLa1Li Ijmx 4 > >,.r. Cul^ Lflil ^-lx O I ^^.La xJ 4-lL^IjJI 4 a mil Jjj 

Tyranosau- 1 j- 1 -*! ^ • ^jl5 ^ ^ kA * oLujjJL 

I JLafXj-u \o • Brachiosaurus ^Ij < ^SLa JL . aTn «. X . - jlS rus rex 


^)u . *\ jJ ujJI^ t Llju 


— LA t.i.Ai.u 


V* Triceraptos ^ I ^ i l^ll I j < Lul^c 


<jL*j 


uit. Stegosaurus < c-*jl£a o-Diplodocus 

(_£ jj l — t— I £la O I j 3 — LljjJ I ^ya £t_o ^ I l-ij— i -S-i . . I X JL ^ a 


Lij-jk.! IjLfl . c-uJjVl Ij.i "i ^ ^juX.| Jjliial ‘CajLaj (JLH (_£cll 

J j t I — j) iAj jji_$ I — u L$ — sv .a jJLua Cj I jjj — «x» llj jJ I ^jj jLaJLcVL 

LUa j «u ,r . filial 4_xil — q\j L>° JUJ— ^ !>* L> J 

OJJ UJL$ < : »*‘ b • Li-1® H5 

^ji^SlI <^-A uu CuLS 1 A Sj . Jjt 4.U >V 1 ^ 4. X m ill cLfc ^ya uill — C. J^aJ J jJjLjlI 

tjV a 4 ft *v^U i i— ftA lj)\J I jj t — fl cl ! a t-uV f ^ < u. , o>i I ^ £l I <^-0 <L- a i-gj j ■ ^ ( cl L lj 

4 » UU LjJ i Ij^l I ^yc, J ■) ^ | ( ^ ft Jl— AJ Cu L-S l^_J J I 


ifcLS <ll u"JU>^v>* 1 Ly* ^Vj 

c I CC.V I t I j _v»" La^.j Li 4 fl txl I Lii<a J J • 4-tl lx. Lfl^ Cj I J Oiaa 

. jjVioUjin jio<^iii 


<-A--^^U I L-i^.ljT>ll ^ *th < J jtlii MeSOZOIC 4 Irw ij 3^1 1 A l xaJI uA -l Cm L^ 

jj_l>j . >LJ <_ljjJ I wi^lj^ll 4 _a_^.^U I oLujill ^ :,!■» j < IjL^j <_fl->Lll I ^ v<H I oLljjjJI 

JOkJJ V^5 < LftjLjLua ^ A *Vt , t A l ^ ifl J t i I A M l ft'-k t J^j I 

1 31 lIq _«* ^yAj . 6^ xX>Ll 1I I- fl-w I j^J 1 ^y\„7>. Ijjfc Cj jA.Cw ^ If- <ll 1 « A <Jj| ‘ “ 

£. *} ' ^ AaA I-H-Ij • ! <-c. j a -% a Lf it <j »U »i I j-^ j > - ^ ^ 

^jl oljJ-L^V« g 1 a If. ^^xJU Jyia - j I d _<a J J. j) I <_jj—o J I I cJLLi CjL i i J >1 1 
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S J^1 ftjLc. ^J-*J j . ■ ft 1 1 O Li_i jjJ I JSkl >JU jy» > f j_«-u I J-fi O I J^oi> l x i .J I j- — ^ -' 

1 ft-ajJiLl I ftjlaJI a jJt J_>-c Q» t » j 1 Ua^ I 1 **Ji'urt>i 
j-i o I j j— o Lu_J I jU • - -•■ - - I I I *us ^ ' - -■ » j l l i £. V L LjiJ Ijl 

9 

Ll^ ^ - - • -•- *v ^JjIjlj l ^ ~^- < a jj I Saurornithoides o I i 

# 

jli <■ ft.L A.^J 1 A l.A, UJ Li-o i ^jjt *kj La-i I La 1 jU.laa JjLu l^, 

^_La I jJ I wJ L&J I Ijj I „i t gi I j • ( ^ £ J5L_ ) ^ LLJ I 4 -j LL IS 1 j K. . 

-■ o-i LS j a j i % -a! I cU j» > ~aI I .'. ^—Lc. jia .«■> o L 1 I ft J la o-i 'S ( g ~^1 

•; :l~i -v • & ■ Ltffi O-ij^ * 1 j « ■'• -^.i 




ji-a Ci I Ijl jJjb roVjLulll Ij-ijx djLIj trwf I 6J— A jjU 

jij) \ jjj O I J-ij) i k * ||IJ ^ ^ d-» 4Ji — i_u Jj^—lLo (^jLlu^ 4- t.tj — . 


^-CLJ ^ya v-y" I -i-4-JJ Li-C. La r^. I J 6j jljSJ I diLujlltl J. ^ 1*1 *t < u Cu L£ J-A S p Li J 

Jj..< »*1 4-M du L£ J_A S <Ja CU^HJLI 5 I I 4 ifl -V <_1 L^-j ^A LjX^ ^ jj I oLi_ijill 

L £_j 1 .i.^> | Loj L^J ^ 4. i % 1,, .a ,.i.l I o Li L jJ I ^_fl (J. a jl ~ l . < n 1 m du |J-A S L*J I 

^A -Ll-fl Jj 4 t > ^y~- is jf. i fl 6 jy-iSiX- aJxLfl TLuuj <_j Uu »J] 4 < Q L\ « 6 c. 1 a *\ 

S oLu-oLjJI 

cAc^jVl jflf ^yQ Sj-UxVI [I J^-U^LL I ^JQ l AQ A b^yC\X t La-0 J l?£t I JlXlTvSJ 

j i I iifli j(jLau ^11 4 w>l« II Cj I J ^ 1 1 ^yQ S jilK J I J-C. f ,\-v jp . o I ^jAI^AjI 

L yz> jV I ^Jx O Lu L<J I 6jJh ^ If pLAaII ^A 4_*_i^jlai dul^ L^l jJ_u I a j-A U=J I a j-A 
l^JLoj < ^ ^1 1 ^A 4 .a^ ,a Cj I^j-Xj L^_Lo : 4»Lo j- ix ^J_u O lj * < ,.a >t | . p UL I ^Aj 

o' tft« jWi ( ^Jx J-xIam i oLLu p 1 a " -v I 1 \ oj < 4_ujlll CjL I j_L^JI a j( i t ii 

.dLa^VI uimi a duLa dilj l 3 -i-tf»Lla*J I 

^ J.S. Shklovskii K < t> 4 _^.^jaI Lo ^_a ^^qij^jaJI j^lj 

JA dJ I L1 j jJ I ^jl (_£-*] Lj ‘ J-Q-t 4 i *\ j A^juul I 4 .i.a -1 J gy I ^A p 1 i Aftl I oL^j I 

dLL>JI 4 4_lc ^supernova Ia^^j^juuII > o-i^ ! 

4 A iU di A L "kj 4 I ‘-•j * r J) I llJn.A--^. a dt-Lx J 4 i-i L J.f^l I d i auI L» 4 \ >11 1 

Cj L 1^ l ^k.1 1 Ci >j 4 ia> jlu. A v.vl I ^J^A 4a.-t.tjV I 4 -aA. «o djl lq^ J i O^.At ,tij f 

< t^J Lo-t_u V L$ jl^JI ^ Ia ^A ^_jt, ^j] I Cl L I i-vl lj) diAjil I j-A Cj L u J j (Jxo < 4 _lLlU I 

^Jqj_u ^ 5 1 4— i-tjj LJ I jj-L- j^y* * * * ^ e ^ 1 I (j^lj < 4 ii jaaJ I a^TLii I a J-A ^ 1 1 .^. ,\ ^ I 

. ^^La j*>\ ^j£- dt-ilfll pill 


I Q-Ia-i-u ^Jx. j * * - ._» 57 j J 4 ^_a jV I i a! I 4 i ^Ja. J I ^ ^ 

. Cj I Laj -lH 
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Jjl <_ja JaV j . A\ > il I CjLuJ-all o La ji I p 1 fl*l -k I Jju 

J (Jj a « . O La ISLI I 6 jjfc ijatJ -w jjlaa t a ' ' “ **jl I O la I ^_L_zJ i 

: pLail a it, V» ^jhj jijl j^jLI! JUlLi jj Sherwood L. Wasburn J^utl j 

L*_i_L glaa ^_Aj < jV*LUJI ^ c_ij^Jlj < ^aaLxaJI J>-0 i 

A x^t >j“il f v fl^vIj^JI 1 1 A > I ^ £ if yj t <_u^j^-x!JI <_ujLJI ^.ac.Jj jl ->. a7 iV I Jjliau I 
. Ij l^a I ^Ic. 6 J laJt-L I Cj Lu Jail liLiia 1 &x 2 k-A ^k^LL! I lj < <aa^aAJl I <aiaJJ f 

oLujill £-a ^JB I A L in j Jjli € i S> <a>AjJI ota^Iaall Cul^ IjLfl 

<_>ajLaa V ^al I ^Jlalll Cul5v lij . £^ail kfl'a k ^Jl ££jja j^aJ La : ^JjV I jj til Jxo 

^>*- 1^11 ^ jk^JI ^ jLi < U jxL jy ^ 1 1 n I ^jax aaI I IfaJl 

4 i iulTfl oLa.jJ ^J| I A jIa f ^J8 Ojj-La JJB pLu Jail (jSklj • Laalc.1 ^ J \ \ La 

<a_aa jL^JI pj <A ^ljlxaIj i O I La ji I p Lfia_a.V <L^aaj <a_ial I ^JJ Cj Ja*. ^ jl i jjaHJI 

X Ja J C ^ I^J I Cjj Inj caj) I i*»rt jac. I jl — QJ^ <4, W — *-ol I jlj * oLtaJull < i uillft 

jk^aHj < tyj ^ ft! I t -% — II — ^VL» t_i^l <^LI j 1 a 3»ll j\$a-M Slo : 

^.jjJI J Lit I ^uLII JaJj . A ah ij-AU jk^L^La o^*k i/ill ja_c. v Aa fl.^kl I 

^J9 Lljj |jJj 4 Tif J I i Lui I t llftlua i u LV jJ Liu ^A 6 JjJ^ a O Lc. Lai 

. < LLfl IaJ I 6 JA jJlLo I a 1 1.11 J^jll iaiA I I. UAlL £ L|j . jkjall 

L^_j (jijiL Jjfl : A \ ^lr Sj^laual <a Laa La CjLaaJ-all *S> I < y. } I 6jJh Ja-oa 

j » L Lau V I 6 JUt 4jB^Lc » J-flj . At lAaaJ I Qaa-tl l j$J j A ft ifl II j 1 A 1 A jn">. 

LojLLa ^ >lrfc*> I ill V ^ajLfl dll j ^- 0 j . ( jjjSa V JjB j| j S jy* 4_ajJA oLfllja^a 

jiai ^jJ3 ^jj-C. y2ii *1 J^A J ^jUI 6j^fl Q Cll Ujail i ,jX. ^ xAjl 1 &JJfc Joa^ fl 

LiajjJj 4 jl J a . ^ l . 'a J. I ^ UJ^ ^ ' ■ Ji > -^V ^ 0 ^ if* 

J -y. I ^jLa < jy I J°‘" Laa Ip I jA Jj-C 4aulj <.i,aU,II j tLLfcaV I 6 j_A ^ l j~ Q I 

4_ A t_L > -~y h ^Jh j ^ yJj Ij j i ~hl I 4_fl ^ a> — a 6 j-Aa ^.IrUta ^al I ^__A ^4, \ *wf I) iAa. Ij^ji I 

. p j* jV ( <aLll 6^A,tifll I 
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> j-A jlVill LLftl t I lrw,«i j ^Jc. <LlU 4 * ^ , X ^ 4.7V. I jj oVI 

< ^.^11 JjL l^j— i^k. j-A j . ^NoJSLuj^ Komodo drago ^j^o^SJI ^j-uj 

I JJh JjUaj ( ^ya I ^ic. 6 JjL> 6 jJ_ 5 j^JeLi ~* A n 1 j g <jSJj < ^Sj j > f 


4 tfl l~w j (>Q^f 5 1 flj ^ jJ^-la. jl ^iLj Jcj Oj IS <s <j-i_ua jj I 

j^-Li Lwuj^ll jjliajj .K^il *-*3^f ul Lf^A? 


. 4 >‘.1 i ft i^ jIj] JjC. 1 JA t J^jVl ^Jc. U*ii 6 ~‘ ' t <j[ j n |j CuuljJ ^JJLill 

^J| <IjJq ^ (Jiaj V • • ) Ll^a.^1 1 £ W 0 ^Jl j_a. oljlj I -Jl 6X-4 J... S I jjj-1 

^t-k i <iau jJj^jlfll JjoLi ^ A-k j jfl > 3jLo _>j^I ( jJxSl \ • ^ jlxal V 

{ya (jAjjJI oitSl (j-a <Hji aaJ ( ^.xi V • ^ jll-al 4jt-ujj ^J| (jjjj-o Jaju Jjxirk 

(j^S.lI.1 (jlill ULuk.1 i_i5ljj jJLJI jJj-ajiUI ^jl i_ij_>Jiil (jjj'i . 1^ i nt’il ,jjij | oLujltl 


sij ( ! > iii-k f IxaX jIXII 1| ~>lil SjjJLi^II oljJ~aj£ll Xkj -k (jA I if I < t I a 

ja I * I j| (^ul^^-ljVI ja Cy-** ^ ^ X n * 4 haIa 6j 1* i /ill olj^aj^ll 0 1 ku I ^ I 

. jU^iVi ^ 


ljj» ^ If. «Ln - ~v utlxa CjIi ijii I 6X4 ,jl oU-Xltl 6X4 ^4 A lix-lll 

oljj-ajXJI j (**)sunda Islands Ixjj-ui Ini a jtmj < t.XjSlI 

i_u. aiu f ,__)«& I j»5xV !■ jjjs kxijJLtl x5 Up ' L 4 J 4 lxj Ijj 5 j| » ■ /< > . . Y • • • -v VI 

oxlai xi j . Jjjj-t -vVI ^yjjjLtl JbLx ((jLuiiVI l *.stj.xs* x | Lfl oLuxjJI ^-Ij ~ «l 

, <uJELa-t. I I (jS La V I oU/fil) 


Jj ^ ft V J-5 6 J J. Jlldfl o Li Lfl-lf ^ 1 JLfatJI C-J jV I ^jA oil till I j^JoLuil fULj 

LouV I < III I P I JaJ I ^jC. 6 J Ua U cjjaJ I ^ Jl 3^ ^ j 

^yA LjLuul^ 1^1 tut \ il 6^ Au a 1 ^ 6^-ALtail 6 j-A it 


( ^a>j! 1I I j . <£ Li 6 iijc jj _^ojSJ I i i L aI i^ilu 

, piCa j » »n . i . ■ .. N • . . JjLaj ^ a-o ^a^J( ^jLoj Jjl CiJ^j jjJ# Aiia^l Lj (^*) 
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j IrVil I Qfll > ^ I I I L.u‘iV I Cjj ■ I JjAa ^_A Jjh . ^J L*J I 

q£. j-£ oL-iHll I ^j-o (J_A ? CjJ * *">1 4_j 1 i.u a ^ HiSS 

S ^rj . t. ill pl^jll ^oj ^JLc ojcLju J^ljVl -wtiA^ It 4 K^t.A 

<Jtl_C JAC.J <4 IAAI Jj^-lLq *\ • lj-=k Cj IjiJ I o Lxi jJ I Q I J^. .fl-A. I til) I j-4X JjLsu 
j-i JjI—imaVI jL\ n»( _\ -y I <jl I <J-A . <.uu £/"^^L-0 ^ ^jl 4U % lVI 

^J -0 Ct^.j U-fl C)ljj tM allljJI ^1 A I I ^J_A S^ulSkJ J^-4-U_^J ^-* ^a Lc. 

^ <j5Lail ^>0 Jji S Cretaceous period ^j^iLikll j^aaII j] ^ ^IjJ^VI 
< n^-iLL LlL ( Monsters < ^ > is J^Lkll 4_u^c. * \ i ^V I JLilaVl <jj!SL 

S <**t I * t*t > It 4 i L«v*‘i . . . I 4_J j^Lj 


I <La j 1 "J. I 4 J aU 1 1 Cj^I y\ I ^ J_^. I ^jc. j!i S * j jl I ^}L^V I 4 A -Jaj La (j-iOj 
< ^jVL Lja_fj La idliA j\S lj| 6j t a 6 jJjJ LibLU ^oLstVl 4-JlJqj 

j i r. jt *4i ft it! I I J_A Jjlaj I j_Aj jkjlii O flj Jj-o I J— I j * • - l i "iLa. ,J * -y * jk>L^.VI 
CjLIj-ltJU : J i in 4*t II I j-A juVf. ^ lr Jj-i La llajJ (jj-A <iilj SjV-Cj . ^ a-L-Va 
(ill j ^j-A ^oLdJ I j i < lift J I JjJj . i I ^j!ij ^iJ I ^_A — ^uj Ij-il I ^u_Jj — \ fll, I 

: tijlj-a»SU JajlII IAAt^. ^euLfl jOLatV I Jjl ^ V I i^auiIaII <j_uljJ ^JL ^ i tl I 

. IjjL VI Lf -1 jjJLfcj V-0 ^jujai I La <ili I J ~v I Lai < SjLc. <j ^Iaj La ^A 4 _^uaVI ^iAa La 

(J-oLSJ I J \ 1 tl ft ~i 1 1 jj I V J ^. 4*4 , ft *i 1 1 I J— A <j| ^t_^> IjJ I ij-a-i JL-^. ts 1 tr^ 

. ^>UVI S^LbJ 


Jji-I . ‘LiX. l-A.— *1-,^. V I jJb I^JeJ I jrt„l i> ^yr\ \ L&I I ^yd Cj LqjIaJ. I ^ (j.1 X. !xm i 

Tuft c*aL LuiL. ^ Ernest Hartman jLujLa o : ^^SLj-aVI ^a.’JI jJLt 
Ijl — ^ll %j VI a, f.l II ^LL^iiVl University 

^<=>1 ~k *tiV I I Alii t ^LaI Jj^d ^Jj AJ — 4 \ U A*(l I ^-l-C JLa£.VI LtA^iAA — 

4-i-C. Lftxrk V I ^L , il I . (Jjfi | ^J| U-k i 6jj^l-a 4 -^Laj VLoC. 1 ^j^uujjLaA ^y* jJ I 

jaIja.ia ^£. Lftlr-k I j^yJuSj (iJ LlAj t 4 aJo^JL I Cj Lc^a^I I ^yj-i V J Llja jk^ll I I ■ »I L > < 

^Li^j La 4 ^ If Jalal 1 ^ i ^ll I jk^ail 4 1 .£& j t 1 1 1 JoLljlLuu^U 4-ii^L^| 4 a tfi ( 
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J a *t — Aj < pLajI » 1 1 4_al — all JjC J— iljJI A*il O — 2j 4__Jj 

iljiU 6J-A ijujSJua ia (J J-» La Jajj Vj ) 6^1fl ^al Jxa 6 Ln.u jLo La ^-L. 

6^j]La ^ *1^ Joa^L SLjL o IjIaI fJ U] Phenobarbital Lljj L» i^jua! I ^JqIjlLq ^1 . 

. ( <laJutl cJjjA ^-A «Li£all JLcVl ^ l f i-jjlc. jjl 

<jl < Lloj^Aj JjjJ 4-*_-ola u* cjL^acVl ^JL <MlChel JoUVet <xfl ^a Jj itijA aaj 
^11 ^ 6J^J jkXj — ^iil £-11 t>a ?j&)l J-*J Pons J.*«» >l l ^ j llluu j jk^Lal jk>4 

W. Penfield jLlu Lai . oLuill I ^a I < ■ ■«! . f Ij^Jaj — Hind brain ^aI^JI 
I ^Aj 4oaJl I S^aLaJ I ^yA 1 ^ojJI Jflf. ^A 4-i-iL 1 6 jLV I I Jaj JAA 

j^-o J { JJ J f>UVi JjLju <Jo_i_JI ill — a .* « rJ I a ^A <j L c Vn ^AjJcJI 

. D6)a VU 4 A n nil jC. LlLa ^jjj J| LAiI al I < <x«Jkj CjV Ll=w jl 


i ..Jj jjjjLj jkia.; . l_e L«jj <2jIj p 1~> LajIj ^ijjLlaj 

< t ^SL» ! njBLlI j i^» »ll i‘i ^ > J 5 a U. i j a I ( J j«_«jl Ijjb ^jl j (j < jtjjLiJJ 


^1 al i -»j Ln.Uf . .*•■ »a -vll j ■ <-i all .. 1'*^ *j «l .Ajj'illj , ^L...jll jj ■ — ■» II j 
(JA I n-k ij i ■ .ll*CII (JJJJ Jl CllJ-JJ ■ LiiA ^Ln (_jol jjii -UiliJI ^ nh«ll i_ij-=JI 

^ Ir 1 •> i I \ A < tf j LS jli > LiA Llaj I « i Ls | CaLoj -w ^IL 

I i ia j uii j . ^jj^J I I Jin 1 1 1 t_i T N ^ iua < JLa I < J i 5 ~i,ao1 I 

. plnKII jl Jt&ll ^-f-Al J lil t 111 I IjJll tjl cJjLk. . Jjljj \ jkjjl Ijlj i/-it~ 

. alexic Lilji V all 


jk^L^SU ^jjLaj A*i « III L ^ mil ill % w»V J^-aj Jjyn lift 

u-fl^Ajil i-o^il il^JL-o jk 1^-kf I ^A ^Lu a t . 6^ l^ll I SjJaJI ^JX. L^-ii^k. i n i 

I ^_5J( <— I /*> I . dl La L^j I ji-lx I ^ I j-a uJLfl < o K 6«: l^-A ^ Tt^n i V ^SJj 
< aKi <Lai^ If* I^A ^ tU*i m I V ^lj 5 jj_jS_L I < A i/*>l I p (j Q I ^11 U jj A a*i jk^LaV I 
lnl-k |j fLJ I iJ La. ^A cj 1 i«ial I 0 1 ilo-C. Iqjuoj I t ,un a I I ^ I V . iLa-aA <iajk j I 

LjjlL i.i A la ai^I I ^laJ^JL I p Lllu I Jala! I <JlLa ^.*>a.a ^L 4-lila 1 ( 0 1 a 1^1 1 ^j-u 

joi j jk^dll ^ jjli jiL Li jk^laVl ^ . Schubert cj^y^j Schumann 
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jSJj * ■ « J « II J^Lill A jjk ,ja j» 4j -C- 1 1 >* V . 6* lj-4.ll j^Jc. jjL5 

j ' a j ^ " jjJjJjll jljiVl jjli ^ ualill 6 J^j \ <£ I- a. a J^ i Jg i ja e- L jj*\ < ft 1 jAx J 1 

La Leu ■ Q 4j 1 « V ^ i A. I I .T.atl ^ | ■■-■ ■ . - ■ t Ljb ja . f Lj^aj .".... .Ij < jul a ju » I 

. 4 1 UjJ I J^L^Y I jAiii *_> Lai 1 1 4 t5i Jj ^>iL aV I a Liu I ^4 


JaJLuu (v a -J Njll Jya » * 1 1 ' 7~ I I ( iu jLau diLuj. 'J Ij jjuJaJI ^>Lal 

jkjjj . eJLaljjll ijt. Oj>Jsu l yjil olulj — 1 -> .11 jyi jOLaVl C)J^ — lo J_il . 4 L -v bU.1 
jj jJal Ij . <L1 a j I jj] V I V I j »!*«■ L «■ l-^~ Lajlc : I A j jan a au LLa <i jjaiaJ I 

^YLaVl CulL jJj .CiL jJa ll L|ja 1 — Aal jjll ^ \\ jujJi I <L jj-lnlJl j-lajll ^ 4 O'® 

n — 0-la j^lj < t_>"^ — ijjl Jau_uu La cillA jLS U. L. ,4.4 CjLuJ-jl.II ^4 Cij-0 la J-4 

J j y * Cj^ (jl <j-» J-J^lj *t — uj I j ji I (ja. a., a , 111 a jJslb jj I Lflj ol -uj ‘ill ( y~S ^}LaYI 
1-Aj if ^ la~i V Lalu ' 4 a I jj l I fjc. Cijj L~ ^ ~l I Cj L I j t_aJ I a. I au I j LL . <_ijja 
Ijjb j Ij i_4a I a ~yl I rc_a jojlu ln,4~i -v~i L)uV CeLuJalij jjjjoJI * lau Jjh S CiLI j aall j a 

? Jaau Jlj La gdll 


jkLc. J£axuj . jkla. J j a. a Ijjk !*■ . ■■ fl'.V flij ^iail i_44jj j I ^ |U~| <w~i LLual 
. J Lc. < 1-0 « tie <ii> a Cutla jjajljS ^^LaSU jujJj < <4 tAa <juSj aiaJL J4ai: ,jai 

<-*_aaLa La IjjL LflSJj e_Sj_allj i_ u^ t «l lj wUalj-Jlj jjaJ-LlaJlj j a aj l Ja 

^y-A jaiLaVI j I Lj^.jJ JiiUUI ^JLL < 1 1 1 L 1 II L xxl jlj . itliLL-ailj jL »1 Ij . »l ■ - 11 
Lfl LJfoLc. V ^jJall jL^-aJlj i_LaljjJJ j u^jll ciiLtj jja <JLiJLa.ll ^ 

4aaJl I ^ i tiflf | % 

tjl I J ~i a~t JjB < a i.l j I J Ij-a j ■ -l ~ ■ .. jj ^^LaVl j_iuj JaJll j I ^Jc. i_>jLaail Li Jj 

ja'i 4 . ^ jjj I iJjJaj jljju |alail ^ II a aWI jLi < ih,..4~i OAjil Jj < Lij_LlaII 

i _yieL LlA JjLij . jajjil c-U JJLi Jjouij j>L jli I ^Jja Jo 1 fl_i~i mV I J-l 4 SjLc - ' g t I 1 aLIja . - I -. ~. 
ja jjSj J4 aJjJja <jjl aOC oVLuaul jjj^uj »j^l jil jail t-ijLaj ( »_ljoj Jjl 

j^Llal juSj ^LLlOJ ^^Ls>aV I < <_LJajJI d jjb J a^~>j JaDI LajJlcj . <j pJlJI 

. a jjulLL I ei^JljclLijVL 
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< a K ^ jj^AaLxiui <x-oLa. 6-° j>JLc William Dement cuajj ^LJj ^ o * t. ~i*C 1 

y jLu ^Llll X-jlaiJ 6-° ^ Q .A i 4- a. i u I 6-° jx ^ fl i J-Q La ju^fj t L_j Ja— u q* Cu .fttj 

6-*-*-! I j-a. 4-ia-juaj ^-LJ I ^jl ^ I 4 i i n*il L L_i_»^_c. [ a *u I Q a tx > 4J> | j»x j 

^_JouL L- 4 — fli All I ^SLaj Rapid eye movement REM ( o» £ c) 
u-ujJ J_a.j . ^Lj^J I jJ I «• » £_jUo L^J O La^-o-Jj < jx^lJI J^ AiaJL 

< LB^Ual jxlvj *GI ^fJLo j*xjj 6“° ^ *1^ <1J plJJ Lh* j i7i 1 1 1 JS \ 

jx^ili jt KJ 1 I n 1 » j l^iaiji Ijlj . <iJ JS ^}La*V I 6* JjJUlJLj I <A *| p 

<1La. ^ jell Lx5^» J • U> 0 3 - ut i- A j-La jxufcj ^_a^La»1 6jl>- ^ 

t>» /X* ^Ij-^. 61 f^jJ • b-j*^ 6 ^j * P ^»l CaajJj 4 i «> . q 

6 1 j»>*n« lliLi ft^Lx ( ox£*i ^ ( l>“ £ £ ^4ju ju-ul I 6 **] I *^ 3 ^ p I [>^j I 

. jX-Lxi J <lLak JjIaj l^jaguAJ ^all jc_I J jx_iajj So^aj <JU^6 I 6 JJL 1I 4^)-=w 

^O-^Vl oLuj-ill jl o-^n lllaiil IjLi . jx^L^Vl 6 1 

< jl jJP <1J JS ^-laJI 0V3I -w a JJx 6|-® « o" £ Cl JL>4^ *L) > *;» 

, *Luu j}l^ 1 1 ^ U > 6 j j Jxt J I oVUJI (JT^5 

jij <C-La.lj3ll ^ <-^Lcj 03-4^1 o® *44* £. C uj-* 4 61 

isjA^j 4 j^a 6j^» ^L^VI 6j-i 4 vilJj ^yic 5 . ciLujUi <jLJqj LluLuuI ^LxVl 6 j^* 

oj-® *illj 6° I ^Jcj < 6j a I ^ j V JUJoVl 61 ^®3 • SjVjJI j t j 

# 6 i A ^j j uAL-ai 6-° 6 j *“* < b j ** ^ 6 l ^ JLiI=>V I 

< r Vl JUJoVl ^l-kjj t ^>^11 oLSji j^Lji 6 ul> ■* u ^4 ^ JLLLVl 

4-Q-lU j Lfl jv^La^Vl 61 Q-^- JS l\l J jj . ^ CxfljJl tJS 6jVjil *Cij J rv LLfll 1 jx l^v't jJj ) 

. LAjj^Ioj ^jJA Ij^xa Ojfla pi u Jill 4 xluLjuI 

j^Yq < 6j$ I jil 6*-**« I^jaLai j| iTia 6j-aLIo !■%.! I <iL=x.j <J j-LLJ I i*\~\ 

61 r 6^ A \J * Ij-o^Lakl j^,*h <ijA i^n ,1 aj La^ UHljjfl.U jijj <jj < iA J-=x-i 

JajlJ I ^j_Lt 6 j J Li ^-lc. 03^ ^4 ^ L>° j ' “ 1 V I v itrfal] I ^_fl 4ix=J I 4 t ^1 1 6j i ti fl.l I 

. 6^iUI LlK 
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L ju ^ £ j 4 _lx Lj . . t ^ Aatlj clitoris ^Ja_J I . .1-i^nl 5 jj5 4-5^1c. 
c_j i A/ilW I IjJb U- ~* j » . ^gj"*^k a I ^.Lxll j^fLi V Labile. ^ ( ££j^L| 4, iaL 

Cu I j JlSj . 4. ir. L ajlx V I 4__uflj l^$J Ljj * .ift*i*l L jj tint l» ^lA.izkl L 4 > ; n ujl I oLj I ji rj I Sue, 

Jaju .<xiLltjJI S jjJ&J I ( 3* 1J 4^i L.t » a I lj_la Paul MacLeans jjJSU Jj- 1 


. O I jJ-^> LxjJ. 1 I j£.jJJ O Luall I o lj*^ I ^ A-t n\fl j*7lll I jX^Lx I C ljj | j cj^ja 


4jjJaj 1 \* 4 Aj IjLfl . 4i aUII jlSLflSU 4-o^-l I oljJLI ^ Kfl*ii n t I olujVi Jjaj 

I a iUf. Ijx-tf! u < jL5^ J <J1 J jjLfl < Lfrlx £t-i>ajj 4jjXJ Op Lx. ^_j « <_u^x <Jj| ^Jc. 4 i 1 a a 

4jMiiull lUflUaj LjfcLjta i JS Jj i <_tlr I Jjj <Jjaj Sigmund Freud jjj^a • L4J 
6 JJb JjLfl « £jill jjI^j ^nWlI 4. ja A| (3 -0 Lo£j . ^11*1x1 Li jU T i Luj^Lx Ij 

JL5 : <jjj jj^LlaJ I jjj-^Ijla 1 4 fl i AJ ^jl Jjlx LoS < 4 -Lxxja j| 4 1 tr Cii.nl 5 j^aJI 

4...1- aA I Ijai£ Li jJs jjj^a ^j| ^LIa Carl Gustav Jung ^ujj * ° I ~ •* * u 7^ Jj 

1 >j Lxj Cixlaj I Lo Lc. Jj » * * » *«j 4-<.xi ax. J.Aj J^Jj . JjJa LlI I jjia.1 I I 4 i.i.ujf L» ^ii.Va>f I 

I Luxjj I Jj_u 4 jB^Lc Jjxj jKJ a i V I * *L> f JjjjA ^>L5£ 4 xla 6^_icj Qaa iJ 


O^J ^llj r M—Vl Jjju <LS^L*.I I Jj | I i iln'm JX-UJ < t_u- ^Lill i_.l *^>~r.lj 
I j_x 1^1 ^ja I oj^.11 4J Lx ^i| j-UlJ L . 4 j 1 u Leu I 4 jB^Lc. Lfl ^j| Jj 4ijl mo 

, 4 X 1XJ./1J <LujX Oj J ISlA I ^jA j *^l I Jj Ia < I I.IJ A J I « Lwfl ^ < i<f , ^.A.u LlI I 


LAjJL^Ij oLjlaLJI 4..JIq j\r. ^x^LxVl ^I^jjI |xA I 4— 1 - 1 1 « n x | oLauIjJ Jjj 

: t ^ ^ * LT* ^ 


. - \ 


. 4 l 1 » A 4 Afl A JjV Sjj^ILa 4JjLxa — T 
. 4 A 1*1 X A 4 -LAjjl^l oLculjJ — 1 

4^JaXA 4lul1X i**i I f — Q 


101 



^j]l oL*~ oLaJ i < li Ja ^j-a ^jj— i ^Lg.l.. i^U SjLjI LAj £-Jjll £^jjJI <jt£ 

j-ut I O It l*a *vf i CuxtiLt j L.ti.> iV I Lfl <j I ^j^.V I ^ Ij-^V I Lo I . Ci, 4 ,«jJ 

. 4JU 1 

jJij < jL^iV I jjfl Cu*ilft ^lll LjJ j i-^ 1 t l i )j.ijj ^ja ejQj_a]l I q q 

o£ IjI ( Qj Jl ^IluiJ J^ojjLi • 4„u<i iUj! I oLil I Ljj£ ClA J^luu uAj^ 

^IjjVl Lsl . Sj-=»->i ^^Jtl ly> £>*$11 (J-A . j l -v . m V I ^Jt (ji u ^ 
. j jj_Aj J^Llxa . 4 t uiaj <Uj& jljjjfc 4 ft jtc. 4_Jl J_c. ^JuLioj ^jl u*«V>J 

^Jl j^UilL jkHc^lS^Vl otL^wVI jSSiJJj 

plLcJ I {ja La. iU . ^.^LrwV 1 I j j jvj oLilj > J 1 jfL^l La,a,>j JiLaH 

. ia^ualj 4 uuliJI jx^a^LaJ Cul£ <ulktl ^!lC ^jSJj LjojjA I j . .. ..a" J^uLiilL 4 .^*^1 1 

La j ^ lr>*i 4 > > u jjjl I oLI j-l-jJLa : ^laV I ja Washburn .> t> Ij jjju* Ij JjlIj 
A^uiLa j A^U il f^Vl jJU. (j| jj uAl J^JI l«l^Jj Jj-uLlJ I Lhj *.!■*"> I J ltk!u 

. ol^lijll Ij IjjJ I ^yU pIjlaII ^ji\ 

* * * 

jjJoj Jjj : i ~w ^ja «Gj-£j La J£ j hi i> Luji a L-al jJLal «cJ LL a j„i i > 

oljj/ill pUL <jlf£ JAl . ^JIaJI | jUill v^LujI ^ L jJu 4i-v t A *li ^JjioJI jl^aJI 

^JLaII . LajI a ia ^ Lf^Lijj IjL$j L^UlLsJj L$iL£j j a a a > ^jVl 
eJLiQaj ^jIa < jt-ail ^-a^ljJI jjiaJl IjJajj . LoLoa Lila„?k a j A I jj 

f LaLoJ i.^Jnl i 1 «J j ^AJ V ^jSLIj < L^LaU^ jl L^JLa j>*LA4il 1 ^yA JLS j 

< ^ill pLjj| OL^Ij^il Ia a ^}l5k La v flM inj <wfiljLtJ JnttjJI ^^aII Ct^*i Loj JjAfl i U^J J 

|j£jj . jk^JI p lij I |*) A Jui j O^JA ioljLi| 4 j A grkJI jS^a dJJ JL^ ^-laj 

LlIaJI Li I JL id Jl {jC. SiJjA I^ajujj ^ I Ajl^j-cJI £~a II I JJh <-i 1 i.ti A J 
ollLi 1$ Af jojlj ^a Jl ^yA cj I j i iju ^a I^J I JajJ L ^JaLil JIaJI jl) "super eg 

. LiaJ I L I -J I Sjli u.ii J^LL Ij 4liju olLLuj Ij LJ 

oLIj-ljJIj LL*JI oLjjJI ^yA 6JUJlJI 4 > *kl I Sj iti all ^ . All J aJI £-a 
Jaxi J4 Ij-A ) JLa. (_^l 4-ii L^J^LLa.! jj < 4-*J 
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. ( JaII I J infill I 4 aj.\*wN < laJll S^jJaaJI ^AxZt c-iiUa^ll k-i^L^x L 

. S*UJLC <,i a<«j A In <J_fljlj_i_A ‘L.uC.lj-uO 4 I i uW j-t-oLic I jj 

j Lla. I (_£ ) J-=h.jj V j . 1 < .u. ^kV I c-jl i » i f ^UV I |xJ Lc J I I^L 4,i, ft A^l I Qt.ijJnJ U 

P>=JI Jl ^ ji JlilaVl (OUVI jLASSlj . fl^JI *U5| <i-ii-a.ll 

* A^klj^ll jac. ^>LxVl c^Lix. ji j t ,J_Aji_» V <*u„i aJI < aaJLI 5^ iti fll I ^JLL^l I 

L^-Ll-oj t ^ ^ fl < jOL^Vl ^-lf- 6 J»J "xl 1 4 j > 1 I 6j i. tuft II 6j tnj * «i j r ( ^c L^iL 

<kiJI <ILx ^ Aeschylus l 

f/>Lxl SjIjIj jLfliJL j £_l5I ji J ol-ij-ul I J V . |A I jJ> 1J J-iui 

. O Li Jo) I J uia. Ij^J I J^jlj ^ It I <j La Lu 1 £ju I }Ll pliiuJl 

Jj Lc La fl I I I j | (j^l < *L*^ A 4 lLa I jQ O Li j iuQJ L i i “V | {gj iti J i mtl I j^Joa 

<^11 JoLujV tjJ^i J . Jj^Ib ilo LluajLV I \ 7 \* \ ilrJ I j^J I <^_^ll 

LI Alt * ^La.VI iJaIj . LoLaj l ^-L/>Laj V <jSuUoj ^jl_i I £_ll gj ,*u\ I 

■ cr® j v^->* jl? 1 ^'. 1 

ol jjjill jlc. <kU! <1U. I ^uj)J nl ^x.j ^5^ jii l ^Li < ( "v k ^ i Ijjh Ijjj 

Ja-a <xjl*_q oLo^Lt ^ic. lijAJill I ^,^LxV ! ^ifl t j «tj ill S±C- jOL^Vi JjLgu (jjjSkSi 

^j-AAx^ a l^J jm a uLII C^ljLAJ I pLL j^AaaJI 

. J-i Jitill I j ^^Uxl I J tl^v j.1 1 j Cj I aKI I Jj-o j ^ o^>l I 
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J-fLuuJI J_u3_<LII 


Lovers and Madmen 


Lovers and madmen have such seething brains 
Such shaping fantasies, that apprehend 
More than cool reason ever comprehends. 

The lunatic, the lover, and the poet 
Are of imagination all compact ... 

Wm. Shakespeare - A Midsummer Night's Dream 

Mere poets are as sottish as mere drunkards are, who live in a continual 
mist, without seeing or judging anything clearly. A man Should be learned in 
several sciences, and should have a reasonable, philosophical, and in some 
measure a mathematical 
head, to be a complete and excellent poet ... 

The Empress of Morocco - 1674 

John Dryden - Notes and Observations on 

I IjLa ^ 1c. SjjjJL Bloodhounds < m, 

^f-S — Lj Lt i no j | Ijiixa ^LLla (j I I {ja <L*J».S 

i .t.ll ^ic. <iLLa «L. fl 1 1 Cl I * l^j *-.11 I .r J . £t_Lu 4 t^J I ^ 

i_ijjJ.I .v . ■ K ^ 1c. . < tT> -b a ijj iAr (jjj j ' i " "II u^c. Sjoiil jJh ^ w* J lj 

I ij iti T'l I ££_j_a.Vl CjL I i_iVI Uj l-tj l jj flll Jjjj j i j— a.."ill 

4 ! j nkia ^ i 8 Jj 4 8~i Jjjj-LJI I jj 1 . i. n Jjjjll 4>-l^j-a.V I j ■* .11 . 4 i.-iLaJlj 

J 1 u£.i) aJjUoil i_i}t£JI jijIjj ^4 18 (£_>a.Vl CiLI Ji tJ i jtjl JJ cUj$j < ( SjjliaJll 
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t • n QUu,y I L^Ja I oLljj^JI L f-^ I J-=k. ‘Liilfl . (p 1^11 

, <juu ^_lc 5jj L a w^lSJI Li <oLc.L-u j^j-o j ju 

"k ( ^ -Luji-aj 5 j J jB ^Jfcj ^calj^Ji ^Jr. 4 _JLi Lfl &jJ_-fl JjC. 6 _)JhLl=JI &J_A 1 1 1 

f^yU j I I A >1 1 ^-Lc. 0_* 1^1 I If-ljJ^ o I J ^ta J I ^-1^. I > Jl » » ^kf I LJ^ ^)Sll J * O I 

J_i JjJ ! jjjj .\i .» a <j1aJLi) ^ • n jljjJI <— J^JI 3^- a i5 • ft 4 1 1 jolj^JI ^j- 0 ^ ^4 « A < 

JSV V| ^Ll -»j V ^uuljJ I t_jJ$JI jU dij Sj^Lc . 1 4 -g.ttj ^ i i u ^IJI o-° 

, iL^la J J-l La^^Joj Jj 1+aLiTi ujijlkil ^-Ic. »— <jLlAJ ^j-o 

O Lcj a -vl <Lwj 1 *u~± i^-aL4 u^Jiu.uai < ft ft % 1 1 oHij-^i I ^-ic. *■ Qj » ~l | j^i j 

COOH I tflli nl I 6 j_A J_=^V < <jj j AaI I O Lljj^aJ I ,> <1^ 

< (1^-^.jjJjI = o-j < Jj^j£ = d) (^ ^ j ) NH 2 <tj ay > 4 Vlj ( Jj H d ) 

6 jJL * 1 1 oLuj-^JI CjIjl9^J_9 p I j-^.1 (iLuLdt ti*i J (o 1 > Jj **■ ■*■* = (J < d* A— = I 

Lo iaj IjJ <JLajx-a djjji^ jlAl d>^l t \~\ i nl I JjL_uj ^ a ^.Tt . I4-1 <Lu«aL 4 JI Q^l 1 Y\ 1 11 1 L 
J AC iijLaJ. ^jl t nuV I 1 n u^> ill ^jl\j * J i.a.X."J f <1 jLa J A xLo-dl &J -A £-Lij 
jjU jat jj %j .Gas chromatography oljUil y u uJ i^LuJI aIa 

<jj UL ul ijjjJaj Ja jjx cAj qLI j 1 ~kf I Sic. ajuJ I jl^.A Loj , SjXaII ._.K1 1 < 4 u flLua 

Cj^c jl 5L_a. <Tl A4i 0 <juj^1aII oL»Ij_l=JI «- J CuiUj-aIIj jjLfl^ll jLil^li < < Am La» 

. Ij^ *UuJjS <juaiL^ ( jJk ^jJul I <j_u la* j . £ jdl 

jLi 1 * 1 . 4 . x d aI , X ^X-j . < fl L/vA ^ iT. <L-ujU^ , 7 . il I ^^laJ I jJLoJb V 

<2>*j * oliljA^.11 <j-° j » ^Luoi Li jj£. ( olfactory bulb ) < m *»!! iluouJI 

L y%rh.<t>ll lr>*i 1 uj . 4 -Laj-ill LIjLl^. I Ja. ^1 u iA lj^$J b ^-<iJ I <LuuLx I w .^> 1^1 1 

J 1*1 1 A JJ-C ^jOJ > A "ill ^jLsJ I 
4 *n a <■> <<Sjj ^ « ti 1 1 <-uiLv <U_ujLa-o ^ ilr>^ mt ^ju I J_=k. 4 iiifl I Ijjll 

< ▲^Jl ^uo-lJ^jJ I jJ^jl ^ I L ^~ 1 “ I jj LjuJa 1 ikil l ^ \c. j ui j| I ^ If- 6 J jia»a Sjji-ij 

. <aJL <5jj t Lo_*Jj La Jtmlij jc. ^ ajJuI I ^_fl ii^a ^ J %. u.i 4 jLa 
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t oUt j.iaJ 1 I ^jJ Lwj V I 4 K.j.ujJ I jJh j>.<t u tl ^1 L£j 

tjLjjjJij , V I J.\c. qLojUII ^Jc. Jj.i^v^wll 4 u uLaaiV I 4ixujjil 4jjjJI 3 )-® 

c 4 ft 1*1 ll 1 ^ua."H ^lc. <_>-Kl I 6 j J-fl {jC. jJjftj V 4^jLfl *UnjLa». jlo-iiL j \\ n ill 

* ~>f I j 1$.^ v*U:;<~j , V ! 3 ® jfV I p H o j> > oll I ^ *L*»..*» ^LiLo 3 °^ 
j j^Jc. jjl_5 ^jj <iaj^tJlj J^jjJuVI 4 In i nt ^11 1 ( identikit ) 4jL<t«*ill 

Lysj.ys ■-v t <_> UJJ d -V , A I J SLi^JI ^ic plUl 4 AjuqLqJI 6J-A 4-ftlfl . 4_^J JjjJ-lL Jj® | 
Lujj-fl £-a LjJLi <Ljx jV I y fli^j JjC. I, % 1 a y j % ii LuLa aij £_oj . llilj_=J jlc, 
i yJc. <1 J 4 i u ) u_A^jujJ I ^ !r 5 j LJ I LUjjJfl jjS jJUlj < 6 j-^jl I ^-Li Ij A *il I ^jLc. 6 J LrJ I 

. 6jaj.ll Jjft pBjll Jju 6jj£_iJui, I pi n^"k iTiH 

SjoiJI ^-lc. I jj * ■*■» 4Aj-*-il ^-Lc- 5jj SjjJa ^j-a.Vl pLIjjaJlj J^j^U 
^^jOj ^jwjI p l ftK ^Jc. L £~ulf j-ajC. iijjJ.1 Jj^ £jil I llA ^jJc. jLkf • 

£ jjj-o 4 .^..o ^j j,L«lj xlj^ ^Lfl innate "^^111 " 4-ft.Kll 6 1 a ^ju Vj intuitive 

^-Lc. LljJ-2 jkj_t jj-f-J-iJ <uJ£ . aj-^jU f JViA 

pLojJjJLl ^J1 l: Jk\ IjLfl : 3^5^° ££jjlal ^jjIj 4_l ^ tA_JI <_flj % ftll . pLj l« 1,1 

4_fl^ x aII ^LUI j.> t <*»t jj . 5 1 >,-J i ^J| H a“> L^-iLfl < 4 -ijIj^II S j Li I ^jj 

jA-ua-o ^j-A < JjVl jj I 3-® 4 -A>JlLLa 4lljJjl 3^ < Lijb£. 

3® pL t - a j ^ai> jt jjjj V 6j-ft£. ^kdi I rational jJ li i Ij. a. 

< iS >' i LLx} I j j^q «l 1 ULu <j! i ^ i a ~\ % % 3 ® >11 3^ <iJllAj • 3 111 

3® 4-C.J- ft ^ ® c-»La»-u-a| Jj-fi-ij . j il j jSL fl . *> 1 1 LoLoj J a *t JU 3-® cJLlAj 

61a . 4-ii^Lll jjlc. jl muddled 4 £jjj-o L^jj <c.^ oaI I 3^ 3-^-^ j® >1 1 

IjU < (jSLIj • 11 1 j ^ I J t *> Mil I ^ ol ^jVl 3 ® Laj_^c. 3^ Ijjfc >1^1 cJL^oji 
? 4 Ift^ft Ij 4 jLi 1J La_Al_l^.| 4ij» ft II llijl 

f I pLL^I 4 ^laiI^J 3 ® OjIj 4aUli 6^ilflll ^ jjliijiJI jjjU Jjaj 

pariental ^jlj_aJI t _y^ I ^ f I ^c_oJi 4 LS J I oLL^jj >» \ 1^. ^vll_a 

< ^Li-i^aJlj Ij 4 -iLSSIIj 6p IjHI Sjlftll 3^ L^-iC gill ^JLI 3® I u.i*il \ II 
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cjIj <. a am.^., 11 Sjj-iJI I ^Jj ^ j^uuVl jtJLI ^a i&LJJ cjLL-^VI j 

J^IsluLI^ 4- i a t . « «j 1 I 6 j J-flJ Ij c< ■<■>.< n ~V.L 1 j >7 jL A.J I Jl i jUt-iVI C&L 

jJ I L yLi LI Ij . £l I ^j-o ^j-o-»V I t aa^iI I i iA % l <a*jV I ^Jf. I j . 4 J.fi LiJ I 

CjLL^aJ o*- u-° ^jAc, dlj ^ ^jjxojaj ljj| L$-a*j V 

jl s]^i I ( ^A 4_u I jJ I 1 6 j jjU I JjA-iVI (£jljaJI ^-ajflll 

J t < Ca.'il I | fijSvfl 6 Xm 1 Li If. Cj lioj. "vlj I 6 JA J ’ 4 1 fl I jjCJJJ-A-I I 6 I 

. (J*jV I £_t I jJi ^ y ^ -iS s J I I I ^Jtl ^ I 

(jgj \ t t 11 J-^X) V J ^ "? ‘ > J L=*-i I I j-A CjJj — I I 1_JJ I II I ^ — A I J_*Jj 

California Institute of Lia. jJ "ill L^ jjJlJLS jl$-x a ^ Roger Sperry 

uLj grand mal £ ^=JI ^ i-ajaXo oVLa. £}L*J <]jL^ { ^aa . Technology 

jM U ^.1 1 1 1 jui jJolA <icL_u | L Li_=k. I Jggaj < <JLa.^LLo CiLjjj I 

(>«uVl j-ill J>-lj oL^j-LI ^ll jj-o *y jJI jJbj ^corpus callosum a .\a .^11 
OujL jl *i.i I ^-a 1 <1 IjL fi jj-A < 1 1 a nil Cu L£ . 6 J_j J_=J I A .\.r\ 1 1 SjualAII ^-a j ■ ■»« V i 
Ifj u^j I — 4 aXIa 1 I ojlSkj < I JgXJI ^J| jJtl ^ a .,7j Ja^l 4 n l_tj^ 

JjLiIj j a «« tt> jj5 La jtJll ^ a iti ^ I jJ5 I^jjJSj oL^JI j J- c. ^1 ^^a — ^iU L 

• ^ jll ^filigiA 

. L_LxI I JJLA l _W ** \ 1 ^ s ^jggul I ^tJL ! I j_A . .1 -v . ^ I — LaJaggj — jJ — L4 

Jj! j ft a . <jlLljJI JjL.fi Lfi jjgk j ^ I L j-ftj I ^>L^VI L_aa ^_ 1 a ji ^ iA») Lj t a t 

6 J-A jLaJLuul I ^ L- 6 jjJfti ( 6 jJL j 4 1-Ia a, II 4— jg a ^JLJ JJU ^ iu2i^i I 

6 J^J I j iAjJLi jjjl I ^_i-o j-fiil ■* t ilraj I Lai I L - 3 > \ fl I j . S j w^ifl 6 j-lfl JJU 6 j jSJ I 

T * ■ a r,j "J <cjI^a « t_fl . U j corpus callosum ^Ifllll ^uoaII a q . Uj ^ | < iLxll 
^lf- ^c^Ickllj 4 _uL 1I oil i.JI J n-^*I neural fibre < > t » <a.r Sj.* < l 

U - « Ui al*i tlilj < £tJU — J <liJ_aJI ^ l ■> 1 I 6 J ititll CjLjj-J ^aL !^ya '/Y 

jjJI ^1 "i -»~i < i uiLuil jJhl_jJa lilljjh (Jl g.. Al^l) <j| !! i>A-=*-* V 

. iLiijJI LuiljjJ! 
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^oi uj La I n>jf JjU lli LAJt ^11 La p^Lu ^Jj jk n LajJm 
iiJjjJI Ji-^k Jii lliLi Li jLaujj ^1 Ij-a jLS IjLa < Right visual field 

>1 </> r l o^L^jS > j»_u ^jJI 4JL1 jU II l^lajj < . Left visual field j m>Vl 

j-cujV I v-mLJ 1 Lai tjjuuJl I jtJJ <JL_a J^aijLu Js^II JjajVI i^uLaJI ^jLfl < <LjjJI 

jjVl L^JtAkaJ ^1 ol>— VI vJJjS . j^-ll J^-a-iV I Jjjjull <A-a JaLuJ JajlJI ^J- 0 

IjJb J^-a J, A JJ V J • jju^-tJL Ij < J, 1 41 iV 1 ^xuJI ^Jl LuiLxul A, \ » ^ t rt tf I 


uL^JI ^j-q 6Jj|jJI ola^klii < a i till ^.jljjJI ^ yj LjJA^k^^J ^ 1 i n «l Ll ^ A 1 L j I I 

.^jju^jlILj 0 ,.<^1Ij t q_U j 1 1 i j V I »-t UJ I 1 j > ft JaLOJI jv~* » l a i V 1 j mtVl 
^lll p l a jJuV Li : I i A 1 1 <-*dUj$A a fl k-flljJaVl ^Jj ^11 oLa^i JtX I Lai 

t £tl, I I > I Lku L <ii l L$ i ^jifk > juu ,il I 1 \ il I L^— utAi j 

<>“ jjkujVl pj-^JI jt jJdkAi 4 laA <-iL^J ^\a il I j-ill oLa-ilatlllj 

. I jxujV I <. u LJ 1 j iti >1 I 4>> * Lf^ 0^ 





Jalijjl Vj < Ljj] I ^j-pjV I .^j LJ I ^Jc. 6 J jJ. I <aJ£J 1 Lao I jAi 

, JAAU V I jJirkJ Ij <j^uY I (JikJ I {jfL* 
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4jLtl^a CjLaji*-a L^.ifl < ,/l^ 1 1 c_jjLaJlil ^ja <Laiui e l^a*L 6^}Lajjj ^jiiui ^ Li 

< il^f. ^ fl \ If. Cu^A.1 Jjjjjl ^jl-o^-oU f ^c_i I J^QpiVl jj-JLilj J I njV I JxiJI <>ja 
j$lj jjJLJLa ^ La I hat band SjLx. cjpL^I ^_jj L=koi I ^jx*J . j*-LI 

Jj ~>»l 1 ojLS£ band 4 . a 1 < 3jj^ll Jq ^ j^-a j 4-u^V I JjLaJI oj l_!^ hat < ^aK 

^Jc Ij-A Jjjj t band 4 aK ^Ij J L5 < Oa La I Lax. * n 1 a jlfij . 

^ji jj-a W..J-U La.tir.j .hat < aK (S~y ^ 4_iU L JLuAjVL J) U 1 A.i fl jlS <j I 

^ -Q I J^v ft J hat 4,aK 6 Jj u->~^ < I J Sx. j-uoji. I i ii if I 6 Jxt La > 

. Jfrin_j I 6jjU I ^jxuJ <j I ^ i 1ml 4 II % 


j^ 5 . JL a I ^JftC.1 *>L-0 LaI.^=J : <£l AO gjlUj o^-b v-JjLaJi 

Cup Jxa «Lj il^k J Sj^.1 j 4aK < LaIjj V Lftu^ ^jhijM AJJ £JJ 

j>ojVI j -j j) CjljjJi jSJj . l^. j l f . i-i j* ~i_i <j] (jiijL)— iil jL£ love jl 

(jJ c. v-i^.a ' J I jju ^Lb IxjJj Ijjk < tj » iA ol «KI I t_ij » ll I ^^Jc. jJ.1 

Ju-C. 4j| j 'H IjSLftj . 4 />KH ^ Ir a ’ll! ^ If j J Lfi j i r ,jLS 4 -aLSi 

. jun V I t il I 4i^*j La i V I ^ i t il I jjU < jl I iti a 


,\ fl., fl ( I ..V-^ 4 ~k. j ^j^LJ I pi i n ^ i ll rt-1 1 ^yo J ml V I ^ i t lll 6jAJl i Ax <ya j 

(_gj ■>■ a- j 1 1 a J— 1 1 jLuiVl <(_uil5 <kt iiu Jibuti iJjii ^y» jJ.1 [S I * » t i ,o iJ-^-J Q 

(jj pj > “> ~»l l jt j. u «~»H 4 -jjxJI SjJ-ill ai» jj) j-Ijjj ( 1. 1 j-}*-) 

(j- 0 J mj Vl ^3*^1 rw J. I ^jLill ) jti.1 ^j_o Jiil U '~ > - a ^ 

. ( pillil ^il 


— < . al I LaS — <tJjj-o (jJJ U.J [ ^.'ii (j;j i a i ii (_ijLaJl J-a.1 O (jl Jj-i 

^ISI (_fjll • Ojji f ' t ‘ t I (jjjjLjjiill p ^ i n iJljjjAll Ijjc 

<jLfj ^j.- .I* . ^11 j*i oVUai * a ■ ■■ ‘ s ■ oj ^Jl IjLsliiij I "i fll i^i iAKilL Ij^j) i <ti ft 
JA) J-=^i jAj •* “■*» dLM v-jLa— uul a ^4 -i J I 

4 1 1 ii rtV I a j-A 4x. jj t j£. 4-ili £j.\ v’ij ■■■■ Luoj ^ *1 «JI aju J-^^ll Xa .^aLi^j-all 
jjl Jj I L Ij : a Jjll I p a" j a o J i^i.i JLtj < i ii il I ajj Xa j £ LuajjV I jjt pi .4 I . «-> 1 1 

. 4jljjx cu l£i 4 1 1 II | a j_a Jj I ill! Jj. ^ I 
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j-iC 4j[ laj I JjLfl ^cJL I ^Liu JL-puVI JJaJuLi Lojic. 

6 LaJ 1 ^_2 L Lux I <^uAj ^jC, jji ^JLtlt J£j [ jjAail I ^J^LfllLmV I jjJLi . ^j-oajLxli 4liLfi 

Lfrjfc _)JUlAj 1I c-A-i^ail ^ja Cj Lfl <J £t_i, I JjA Jj-ajVI ( ^.tJ I JjLfl LftfLfl t 4_U0_}_lil 

Lfl <J5^Lc V “ < > t j il I < -. A L > j f I 1 i ^«»j « ~v — ■ <LjJLLV Jkll f4JLI jA _>AZj . UHL 
^ li L Li-a Jl !■> jj I ^jxijuJ I 6 j^.^. a I i.l I £ J.ckJ I Jjaj . I ^j-a V I J^ll Lj Li^Lio j 

£e_t I ^>jo jjuuVI J < til I ^.Uui QflJ La Ij i I ^Jc. <_aL^_i| |Ulaj <JLi^ia 

4-> ft U Ai^U oljdill W-ji-C. ( XoIiUj • CjC^Ul P l J I i i J. aXi Ji^A-U ^1 <JLo*II 6 j-A ^Jj 

4 uC.1 jl 4 -sJa.fi J .1 j Lo Llj I <j-aj « I J^ojV I ^x.tii I ^Jc. 

j5 ^ ju L uo i <j| JLaJLl I jjb ^jUaII ^ijlc JjSj . Lut»S 1$ 1 i >n ^lc. Sjjiil 

. 4 iQ v i .. ^1 1 4s UflJ I oJaitaw 

4_flj^j 4^ Ci*j aI : I J_a. Ij ft.S a j "\l I <^>-a J^jJI IjJh cJj^L? <j J j 

SjLc iijill jjliil V oUjj_JI 6 jjh ^-fl . 4 1, 1 jj»flJI j^Loil 

cJjLjlII Jjf ^ u.ta Aj| . Ujl^-oJI pl>a.Vl ^ j-£jJ Jj , Lf J uLf i (_ylj U-k ill Jjl (ja 

•Lxjj-i+i ij- k*> Jjlj U — kill ,ja p j — a- (£ I (ja I J u j I j (jl ^ i k~i «i Jj — till 

<1 ■ ■ ‘‘I U-°J • (j-^^lj J <U j Vl jtll ( _ > - i »■ » j»-*L-ilj Lfj-u jL»J Sjji ^yJbj 4ljlll ^yj] 

(jl U>jJ (_yJ I (J— JLfi (jji 1 ^ » o — , > uj <_i — ijj-uj-o U — ki i_ijL*JI j *\.Mj (jl (J_> aaduill 
random ac- J »« ~ ■ -■ UjLJI (j Li ^^JVI <_jj_u<L»il <iii j . ^jlio ^1 (j* p^liII a. ik*u<i> 

. cess 

(ji J jl^ (_yi I J (j*jV I ^-l ! ( jSljm (jj-» /'t^ l till Ij iai V L \a Ijjb J I m r I j*N pj 

(j-pjVl ,3^1 wijLkj (jjj I — oLel (Jju«a ii Vl jj| » fl 1 1 (j-o . SjLaJI tl I i LV I » I j H 

(jp JjV ^yjiill n 1 .t Tkl I (Jjfclj a J i » a a..u.^. CjVLiaSI .^Jll (ja J 1 .1 iV I 3’ t ‘‘ll j 

. i nL .. » ] <LJqj^ ^a jJll ^yixi (Jc-lil 31 i ^*- 1 c>l 

< jJLI ^yjUJu (jjj 4_ij_p<ax. oVl i/i~il — ^ 1ft ~ill |t lii *kll ojU ^yll — oj L-4 j 

(j-o I jjL^a\ jjtj anterior comissure ^aLaVl jlj-^JL ^ya-ujj L> iLia 
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i^juu uj La j . d L ftd u jV I £t-a t^.Vft. J ( ^ *.u ~>J I ^Jc < I ^ * *>?kl I 

ft mi ^yU ^-Juf I 4 i-u Uw ^J. ft i-u ^^oLaVI gJU fti Vj ^ >ft*ill I ^Jrafli jJtl 

jtJJ ^ fl-iTl 4 XJK A^-ullj <-> J t-r> i 1 1 oLo J 1x1 I ijJ'kX.ll J (. ftA A I Lj ii-^v ( t t»S ^ * 1 ^ « jell 

CjLo jl*l I 6 j-4 . ^sLlj 6jj) juaII u fthVt t • jj-aLoVI J^Ia. 

I *41 -v) I ^ja J^c! ^MLi ^-oLoVl jlj A/'kll <j] uUA. : j^Jaall £_oj ^jj iti^tl ^Jc £-o 

. ^c-oll I Cj (jjSIIj 4_Lfl jieJ 1 6 jjJuaII Cj La ji*-o 

. I 6jjU lj ^jLJV I ^joj ja-i-all I 6c 1 i£ ^j 8 tulxlo CiljJA *.n\)t I ^ faj 

L-^J - ■ '•^ *■ » » j “ ijll o-^Vl Ly c. ' -- wx l) nf4-ai ^j— a ( l *\ 1 I J- ft-.ft.lj 

^IiIjJjLj ( jj k.i ^-•v * ^ j^Ij < 1 , vlr wftj. x. \ 1 lj <,fttlA.l 1 jLJVl j£L Jul > j I jlu Lo — x-fl 

j t aaa! 1 £— a jj Lo IjuSj < 4 l o i i ,.J L I 6c I^JB ^_Lc ^pjji J * ♦ " » V cUj^ f <j^*J.II 

ui j 4 Ti ll jjJc ^jl . ul AJ 6 jj J-ftJJ ^ ft jui jl 1 ft . L-Aj— J^jL-juJI k^j-jLLajJ I 

jjuJiJI <J jV I ^A» i vJllAj , 4 J J-vj Sjji <LL£ a mi J | ^Jc. 

4jLx_^ I ItLii <Gj_* — O Cj V La. « £-11 3° I ^^JUyJI fl-iUoj ^Jc. 

* f 

Ijjb 4 j^ij • aphasia 4 m \,~±\ L j * u > j I <( -\ a <jI j^rJ 4^U % I jlaj j* JaJ I 

. ^Ijftll Jaiua ^Jt jjli ^jC jtll i ^ja J^ajV I Ji^a-a jX^u <j(_i LLl ^.1 >,. jJutJI 

1 _j- 0 <jLft 1 J.^.1 <^c-LI iAJl^O oLLx^L ^ I^>j-a ^y-ic 6^-j.u-ft l 1 ^fluuu «C> a » 

L^!jU o5j . ^jUJ! -%-i.Ttl I 3 ^ku oL^LUIl^VI 6 j-A oLuj ^JlI 

j L. if I Lvjo ^_a ft i aj oUKJ iLu ^L-a-i ^j^Luli I ^Jc ujIaj • M.S Gazzaniga 

jj*ti > LaI I | I < JjHO-iV I ^-l a -li I J I a jQ I La ij ^A-*uV I 

< j<o>.?fc..4ul I 4 jI JJ— i Lilli • 4 JSJI jjjjil 6 jUI Q*.ajj J j < ^Jll 

^jlju— aJI 1 j 1ft n J 4 <4_JlUI ^o (J-oLju ^Lj ^-11 ^y> J^ajV ) 3^^^ ^ 1 ■«-** 1 1 

. 4-a-K.f I ^oaj ^j_u_i V I ^cl I 3^ ^ l ^*».ft il I 
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(j-o David Galin (jJL a. Robert Ornstein J- I ■ jjj a jjju 


Langley Porter Neuropsichiatric 
4 < L »ll j L»J I it, VI j i I j\ <j| ijfc in i i .1 ilj-t jt-jjj institute 


C 11 


LLJii ^li synthetic ^ jJI <_■ I , />... . «J1 ^Jl analytical <jL- 


IjI . W * f jJb I — *3 ; • -J ( ^jL jt-1 I * - <»j t > _> 2 l^)_J 

I jj S_^Liall aii < I A A I jt-iAljJI . LojLj (jjuVI jail 3"“ ^jlj 4 t .ALi^II 

. l oj . -fc ■ <-> . 


J4JI Jl ^ftJLLui I ^-Ic J-^V I ^^-Ic I Jj ^ dU< 6 jA lla j- t | jaiiOij 

JjLaj jajVI JuutJ Lt cjjil I ^ LcTi A I j I fl i -fl < j-Jj i (JLflJhjj £t-U j-0 I 

< <JJjJI £> ±Jt jAL.II jmJ jLuJI ^J4J tji < j LfJ I ^fl ^J A \ J I d -i-Q jj i% 

< I ( J) *.ul I qV LaJL- U .«j I J-Lfl J-fi £tJJ ^J 0 jJ-u-lV I I Jl.ft>’l 4|«I ^Jc LuljjjS jLfl 
Ja I j_A IjJh <JjJj t xy a. *1 1 4j)j ^_Lc J I fl ^mal LVtLfl ju a 4 tt,l I i_>t xl I a J-icj 

• dt 1 j J aJI I (JLcJljj-uI i^jLiuuil 

J^lxli Liu < 6 Ja jJS LljuLIj CjLo ji all £jo> £til jljuVI JyxiJ I J-aLauLi 
^ iofl\o jajV I [ f> Jn»1nn V Lu I j3 . 6 J— a Ij 6 J_A L$J£ Lfl- »-o J^—o-iV I j i ut I 

. ji^La-Vl J tj\ 3“ll f-S* •***■ 

^ I^JLU j^Llaj J-A ^3^11 <1 La ja U^Lo ^Jhl ^jl JjL-JI ^JjuAjJI 1 \ « AjJLfl I 

jjl I iAj I J ^Laj| Q A t*\ JjB ^III j cjSk^-a qLlLoX. 

6p l^5i I CiljXfi ^)^Ai 1^ ifi d n \ -wf I d t A. 1 i 5 jJlflJI JI^IjuiI 

. lj 1 « *ia! Ij 

i jV'v J *> r_ -U>^. i 4 -ti \ -vt | 4 i -L 1 1 6 I 3 ° 3 “*^ 3 * 

6j mi ft LI » jJLfl till j £_gj . Out JaJ I ^ IaJ I <Li_aJt I 6 jui.tt.flJJ j_U^ ia Lutu ^-o I 

4_l JaLfllAiV I >,_lA I I — 4 J J_AJ >^.t I At CjLtj t J I jjAJ ^j-fl ia I .q.uj ^ jjlu_J I OuaJL I 

. ^-Lijia SjSljJI 


77J 



P Laj 1 L^-Ia ^-1 <, 1 A If. A jj-t < 6 Jj I Vl -0 Cj-J L5* <j jj « 6 Jj J Lij <*) LlA 

J lj- "» * *1 jj-jliV I p tq.A 1*0 1 jJLc ^xIa £ji La] I b j-A ^ jju I JjjQ . jx^ill 

^JlJ! J^Luiill ^-a) cxilS i Kekale von Stradowitz Fredrich 1 £1 ^ 
JfcjM ’ ^^GnZ6P6 p^Jj-aJ ^j_»Llxll u>.^^I ^-a N A*\ o jxLc. * n £11 

I 4 JS Cxj lij <-ij L'j-Jd lj <_aj 1 1 a y<;i I Ifl i-r» I ja Ij J_j J J-aj jS <_» j.xAa.1 1 Cj Ll£^L I jAa t 

Lai-U 4_ij JLfl . Lajjlj ^j^,U 6 jJ ( J^ <j In i /> t » ua tlnA JC"-' 

in A. l^j-Xi Cj I j j ^jSLju jt l~xf I < t <.uj La ai 6 p La < (J t.-aJ I LAj-aj jx i^j ^jA 

Infl lLuhI L hr , 6^jlj <j-ulj La <L^uuij UaI I l J_i j JaJ at a flj AAflJLux a 

<t inldxu 4 Si a ^-A Jjjjjul I p<_£j_a 4 Ki ti a ^Ja ^-iJI c-ftj-Cj 4 _jJa 
a j-A JLa ^j-L. I ijlc. <j£Llj . jxa&H 1 ni l JnnJ I Jj-a VjJ (J^jSUI dJj j ^ya £^LkoV I 

^jKxm »— — *11 ^Jb I — *-u I — u> I Jjl <jl <1 LaJI 

t |x}IaVI jx-kj ^jjl <t tr I j_jV I JLacVI £..iA,~y. JLaII j A I J_A j 4 > I > Lv" CjL_La-C. 

. (jAiJj £cJL I ^a Jj-ftjVl j^-DL jkH La AAA. L^-ii jl 


o\ l\ilf Vi " : Erich Fromm dLj] { JL> j -xS\ olfl Ji^ll J^JL 

CiLlj tnJI < ti n a Lzx ^Jl i_trx.j<<V> Ljlj L fl I ^xJLjlII LaJac. <j| 

^Jb uLa. jlujV I jjl 6 j^-Aj • ^1 jJLflVI I J-A CmAi La<a j 1 cIL-A *? <iiLsJI j-j-C 

^x^LaV I I (jjlujJ I 4 J jl JlLi ^-A ^^IaSU j jx^ai I <1 LcJ < i *.u L laj 1 <jma L a 

<JLa Imli Ijlifll ^JaII <1La 3 llil jxj^i ^xr.j-1 !! jjjJa^Lil 

^l» U <JLi jLojj Cj LujLuja| a J Lc. ^j_3Lj jliiVl 6 j-A I JAjC I ^ Vi^l j . <iaS_J I 
La j 1 Aain a 1 ^x^LaV I Cj L I^-laJ L 4_^_i Lull I <1 La Ij ( £-1 1 J^a J^ojV I L 

jc LajL I juA -i5j < ^il t^yc ^jjajVl 3^-tJI j_-a I JL^_a1Ij j lj^^o ial imu 

^lII ( jja JxiJI jjajJa jXj^fl ^.AAUJJ . j-j-ujV I Jutil < ilnl ,^VI 4 A xfe^l cJLLil 

. <Lxjal ^aII j-j-UL-^V I J J^aJI j ^MaVI J-i-dl Lfll «Uill 




^ oljLi_«JI Benzine d cjJ^-Li Oc ^jJI 

| jkX^xl 1 1 . ^ ti U»« iri~*h 4 j I O Ij J o I® J A m 4 » iJjxImJ. I 
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I Jjx Lo <L»l^ j LjJbLuhU Lla IpJs^ <jLj Li La, I jx^LxV I { ^A ^juau 

jjj ! j^u-U 1 1^$,! 1 pLu| ^yA Laj < LLa,| lj_A LI JjJLi » La J-a**-»a1j^ 

ejjLaj . I — oLoj I *i . a 1 — t^a <j^5L (j l .* rvV I >,tJc I ^fAj * j* Lv J j a. a lj-A 

. OaLoII ^aaUJI c_iil^ll IJvA J_£=wj I^jljS Joa.iL (*H_S.D. Jl jl xi^JL CjljJ^U JLajlLujI 

I j_A J^a^j <jLi^Joj j*ia I <jLi ^yt u ti-%11 JLaIujI u^a-« <jl5k tfi ^i^yiA I 

< ^xiLu-aJI JLoJLxluV Jj^iU jxiLaSU 6J-SL S^jLi qLL^^Lajj ^IaIaL »^ijl all ^jJI w^aIjII 

Jjjj i^yA <jLa| S OjI CJ^aJLI till <JL_l_U [ AjAfc . Lg-lfl L^^Tutl A {jlj 

J.ttill ^.ifl Jl Jal «ti*ill ^Aj-> ^c. ^jju ^ Jail I ^a.axul I JI^j-u (jl jjlf I Lilj S <j I 

Jl A,,*- A XU I iJkC ^JaJI Jj-A JSLill i J ^ajfrll J jV lal I <JLa J^aj.1 jJJ JjA ^AtU V I 

. ol^aUI 

^Jll J>a J-ojVI * t *II *G-c j -t.Ai)V I J *till — koJI i 41*1 *wi 

I JiJol I » 1 J-aj I j-u*jjV I JyxtJ I Jja La p^a d LlA : 1 laJal I ^A j L-^uV I 

J-*J ( Lh 4 J-^LuJI t 1 ^ j 4 - kj ^-foLiaVI 

JLJoVI tjLi villj £-a J ) jjujjVI j£Ja^l I <_j<aAll jA^iSkll jk^alll LajIjJ IjIjjLLxJ 

JS Jii ^LJI jl JjVl j*LJl ^ j k £-11 JjA ^.mjV I Lr C^uall ^ J-lJ 4 ^1 1 

c_fl^tLkV I JJJ , ^ 1 JJh J-iaJI 6 JJh JJLj , JajVI <3-»£ll ^11 I OIjLIqj 

(j-Lj a i ll jjjVL cj\ aKI I a jjic. jJ-5l ja-^j6 : JLiLVl ^ja 1 • Aj 1 jt-LI » t i 

JULVl Jj-iJj . jLSlII { yA I i Aj 1 cij^xo ^j-A La .J-Aj ^j-uaj-JI jjjVL ell J jac. La jvfl ft * 
^xjtl L p Lt aaV 1 ^jC, ^xa-lJ I j x iJL p L \ am hi I Jaa a ^II I ^yA JJo I Ll_flj 

• (_ » ' « J 1 1 ij 6 - eSJ * “ j H LT^-i °J ■ ^ (^| a>-?'^ ~* ~*1 9 ‘ Cgj 1 11 jl ^ 

jtjLxj ,jLi < LlLkJI jtil (jji-Ju jj-ij » a*^t ~> -vV I a _j_a Uq £j-i*aj ^ j_c ^ — c.jj 

ajjJ ^ ■ LoLsj <>uLc. L^Jj I j »« C) Li^l ~ -t V I ^J| j i >tn Dewson ,’ 1 ^ yij 


(|»^.jlll) . <L-<jifll ,ji .-■I MII IJ jlll lJ lc jijj iyUjS SjL. (*) 
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* a-JLII of ju j>kJI Lf L 11a JjJj < Rhesus monkeys 

. jLu-lV! Jla I ^T- J I I ifl 

t 6 Jjil I Joe. I Cjl j Cj LL _^ aiJ JjJlsJJ i->LuI»jVI ^AjJeJI jLg-aJI ^jCswl i 
4 -jlIII Li..a W 1 *41 . Jj— flj <_lj L^lijuJ I a fl.ll J>._afL dUj c*ij 

6^-i.afti I ^Jj I ^ 1 1 Jj-o <JlJJI ^-fl ^ -Kill j_JjLi JjLfl Ij-A « «_>^Jtl 6^-A.ii llL 

^xJjLJ ^ i<~ Likll 6 I * 6 Jj -Lj A. L a^L-ai | Aj_U_^ <,J^ ^jL-gjVl \ 

^Luil ^JJ j.\.*u » i £ll ^..A-t.u c-S^LLcwV I ^Jc, ij-i- 1 L o oljL^VI *C-i-l 

^J.'u.uj I 6 J > J-C ^-i_»'^l_o J JJ-1 iJj 1 \ iji -k Lcl jl^\ ^yi J <Li — ilL J » » • ~ If aJ^JLlI 

. ^i 1 1 n Lft I i^J^>J <fllnil g± I ejJ I ^5 u )^a.r). fl J^fl t A Loa 

I ^2)^. <J>X-JLI JjJaLi-li 5 j jUI J.\r. < — i-Sk.l I *j -.t. oJ ( oLLa] ^ 

.ifllf I ^Luj^J <LjJlUI SjJaJI ^yo J_»V . ^-1 1 > I n ^Jc. (o^V 

Qj ~t flj .<L^j_)Jl!I qL-w i-laH 6 J i.Ia <_j[ Jj \-a j^£Lj ^ I < £C-U ^jfl a \ t V -^- — a. I 

1 JU .\ ~k iijJ-a. ^L£ll ^Jc. 6 jJ-A1I i 1 1 tn’ifCI <jl ^Lu^VI jJ-lfiJ ^-S ^j-i-t.n ~1 1 I ^J-CS — 3LJ 

ii-=JI J^ua_jjl uLj aJlj JoajjIj {j i.ij-u 1 1 ^ya v_j^]V I Cj I j j. ti-.r ^ a A . i ilo lx» itxi a 

jtA — If J-Sl j— A ^jl 6 — c. < tiUj ^ — ftli J — fl 1 — a *JI — xJb ■ J— -x., ?h .V I 

^jujaxll J_1 a c-ftjf i ^yC Jjil La jJ-Ioj Jj-aA <il aJLluI 6 J-flJ>-0 ^L-ujV I 

. jo^Vl ^jaLJI 

< t a 6ji « fl |X^J ‘tl-Lxi bj.kuC l^zw jAjQ Ljjlj^.1 JjI <ijVl 

I J^-Lfij jjj-aJI iillj j_1aj . jjlujV I ^ilJ I ^yA-l^i 1 ^ilJ 1 ( ^ V fl JiAJ V 

t oljjVl ^Jr.1 LolL ^jJLlJI ( y-A <JLlII 3-oj j <j j ^ -kl I CjI^jVI (J i ajLL* ulj ^-i_a J jDl] I 

. ^ llkril 1 ^ 1 *\ fl 1 1 1 ^C_L I ^fl«tl J I JAJXAAJ 't^i 1 -^s i I rc_k I JAJ « -V i 

6JjLfl Vj Lff V I SjL^JI tilt — jt-tl * il.yWI JjL^JI Cu 

jl^JI 4 _AjJLa ! ^Lua.fl . UJ I j ^_fl LI <1 jLoa — 1-g.iA 

^fl La Lclj Laa-a La. Lfl I j ^ ^ ^ 6^^ I j jjlauxa ^_uaj ^xgajJ i 

Jca^j-i^JI J iflfl . IjLA ^fl La J..iA.iut I * 1 .a.^.^ a I^j 
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A.^ n v A p LS j <LaAi^i ) 1 il il^j I j L lI^ I ^jL^ujLk.11 ^Jacl 

^A £cJLI ^.A a 7t 1 jj J-ii J I JjjSj wi-fl < 4 m At ^ * f V I i « <LaJI J^ic | Ij-^J 

. ClLojJ ( 6 _^Cii_O-0 JjL m J V I 

Right = right ^ i a J I ^Jj 6 L=^ V La : ■_> ! Ua ~i , ,. V I ^Jc. oli LI I I 

^a JllAj . I < axuuiJ I j*. vL iiH I ^6 wi>5jJI ^ t>j 

rectitude, adroit, dexterity, righteous, rectify, in his right : oLJS <jj^ly\i\ SJlUI 
. o± ±u ^Aju ambidextrous <J£ mind 

sinister <i aK lj-ijjj < — j^cJI ^Jc. Ja— i-s j- < <> >V ( Loi 

<_^o_KJI JjL^J l# 4_s [ f — =w jJli. I — jl f.j — uijllll all ^1 <_fl( — ] 
left-handed compliment j ( jl Jl a > . «n jill LoJS.ll ) gauche < jl ... Jl LVjfrtll 
I <Aj1 u Iju jl «ii til — jij I naievo < \ <mj^J 1 4 — iUI a ^.t r ^ j_o ^ 

Bill of V j Lla>aJ I ^ | ^ mancino 4_ J 1 i-> *V 1 <LoJSJl^ < ^ ^ ^ajJ I 

. Lefts (*•*> 


A aK Lr uuj r c..fl.A.x.i.^a : <-u J i.hS < < ijJA.jV L jjj-Aj lyft A ft left <-oJSj 

J ut *Ljuu I .t <.u t I ^yA J Lwjjj jj^oj JLuuluul < jja. <LiiK J^IDI right 

ft t 0.1 1 i I t .p t ^_x3 ~* 11 ' ;*■ - (jjaJI p^Lju-FI <-*-Paj L«i 6 j^ill <_ljB Opu o^JF 

o*- ‘ ** » ‘ ' l j “ ‘IF (j* u* o^J ■ u*^- ? * . * oi^- 

. " At the right hand of God" 

<Jj U. a . \ *. 1 1 jAj i i Stanford-Binet IQ pl^oll d »*« * * jj^ajLLpu jl ua I Jj-u 

jJJI ^ oi iJaj jl i ~i jvVj o>“ j. ju» .V I jjiJIj ^iti tl i l ■ l-Uj jl i ~ -v I 


■ ' — t 3 AJ I ( * ) 

^ . malevolent L LAii I ^ \ o j (**) 

) - Bill of Rights L ^i> a ^l jjIumjJI ^ (***) 
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. 41a ej_a. ^ 8 J |i (J _fl 6 i_i tti -J I J_L*J 6 jj,J 8 .i ^jC. j-iJLkll Jl *.i i 

o[s jL»£ll S±C. 4 a * aII 4 L^_j| Jj^jjLurt Ciljl UaVI 6 JJb ^jjJLaLxll Jjlajj 

JjjJuJI .-.lj( V I u Ir 1 jli < Lo-^j . jl % ijn\\ Jj£. 6Jjl1a CuL£ 

. jicJLl i^y 6 ^***- * V I 

C» Laajuuj Lfralc. ^ I 1 ^j-o j juuiV I j-fciJI SLLa-a 

6 j \ i i<% <Lc.j ,a.U 1-uLi I — oalc. . j_^J l q c j o 

f 4i »lf V I 4 1 fll JL>i ^ <j-Aj <iJ I ^ 4 * 1 1 Lfl-ilr J) I In I ^uij^i I ^ I j*> . ji*iV I 

< 4. tlflV l^l ‘ «*L a «ViI. I j^xu I I ^ hi ft >1 ^ j-^*V I a ->.1 1 qL-a 4_*J L c^. I A-xixjj 

^ 1 aK j) Lxl I < < <i flj 6 L>-j V I oJ LLa . 1 ja c. J^LL <Lilfi 1 Jjla) L o |j 

. (•) " jLoaJIj ^1 " 

Ji-o oL hi LjJ I p LjLx.-t.al I 4—^ L-uV I Lfl-i-fl Jajl Lui^ ^ol I Jjl , »i I 

ollaj^l 1 I b 'sA ■ < ^xu£. I <zx)jj La Jar. — fllll I La*. Lfl-J t (Jj ixu^.tl l^j 4_a^}ll I 

• 1 I 4_laIj£ 5 JLi-uj j » nfi~> V 

Jii La jxox ^ ( toilet paper) ^ l^j u aJLl Jjj uLi^ uIj-ujVI jjij *u 

< jjjlli Jjk-i 4 a ufl*t ijft tlVt J 4-ii Lxl I 6 J-i aXu.u. 1 i a aiV I I > ilf. I ^A . 4£. Llx^aJ I 

I^jLS SjLjJI dltl ^jj % * A IjjL^ jjjjil (jl Ij-A Vj . SjLc j_JI ^Aj 

Ja-L*ulj . ^.1 i t « ^a ^>i>l j~aV I Jlli (.T^ ^ Uj* >* 0 

t— tlf.l t jA ^^xu.J I Jail CjJ& . 4_L=Lil I j JSVI ^A I Jail JLaJuL-ul »_t 1 Uu oLLa LilrxV I 
^la-J f J-J Ij t 6 LlL I Ci I jj J J^jLLuAi ^aJ I ^a*. jJ^j5v il I 4 jLi L- ul I Cj I j I < A-fcl I 

t 4aAlj^ Sjjlall <aJjiJI p 1 U-LV I . 4 laal Ij I { jA ^J-axL-uJ ^jaII ^-A 

OjL^ laLijI ^^-i.11 JaI j ^ y »j . 6 jL*JI 6JJb 4JLA1 JL A Jala oLjJLc. cJjjl J-aJ jja 


* j4^JI ^J| jLuJI Lh* — 1~^ t 4_uLa_^JIj -UL^UI O LslU I ^ j_i_a (jJloJk Ijl ^ I ft V (*) 

^jVl l a*\ » ij 5o ly.Kfl ^-al ail I I Lol I j lmJ I ^J| I Jjja 1 fl OjjjJ I J <iJ Jjj I Li 

. .. jL-Ji ji ^ ^ij jL^Ji boustrophedon 
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LJi m II lj-A JaJj < ^jjLgqJ I J-JL c 1 « j?.V 1 4JjLa o ^ If. CjLijA.c. At 
. ^-*-uLu-af I J^xajJLi laLuj^Lf 4-aiasJLi jj * jluulL JaLujVl 6-i^x ^A ^-cu-up I 

£-1 I J^oJu 0-o l^cV I JaXu ij i ^-iJI S^uuLajo AjS^X. V 

J^)-Q JAOljV I ^ijl ^yjl ^ ^ J I.U > 11 ^«a i aa»V 1 c-t If Ij . ^Iflll ^.a. t t 

J-JI JaLiJjl (j-lc* J*lJ L-® -A iillj £—oj • 6 j-A Jj-a^ »— foLa. >*lLl A 

^1 j tii oil { j*a La^f V I Jj I <jA* >11 J £ua.V J-Aj . £il ^4 i,ti ejullaj t— fot a -fc.lj 4 I . A al I 
^4 6 jJ-A jS^l I J ^l^JI J «LL>£llj 6 c I^aJI (Jia 0-11 Jya j-A-u-iV I jialt c-if-Lll LuOjJU 

SjJ_JLl I j J Ja ~i 1 Ij J K 4 7j V 1 <_4^_» — o Jo— o (j-a-»V I j i til l L$_I JA 1 t a*i Lkj-t I c I J 1 
(Jj La < ^^-oj j J^jSLi LljIjj jjla ^jLahjV I I *UjVI \ c] LxA j . I 

[gj a o j II A-J I Jj-o ^,ii> jll ^A-vl I ^-4 ^Il£| (J 3 ^* < A^/>I *>11 JJ-C- 

. djV^ll JJUjJ-arJI 

^cauV I jJJ l^j 0_1 I Jj-o J^-oj V I 1 Jj-o ^A ^A.J I <AjpL 4 a.iA i llAjJic. I I j I 
!jl ^^4 liLi (£\ Ll_j J j . <G JjLflj 1 n $ \ n (jg\ OP 1 4^ {jC. ^Jc LaaaJILiai J_>V LULa < <_i_4 

j ji I intuitive iJl^jVI <^1 jlU 0-11 j^ajVI 3 jl ^^ 

o Ua^lx. e 4u.u*t^j ji Jj < j-t*uV I I ^ic. ^4 -a1 I 4..XX a4> o ii^ul 1^ J l^iiV I 

o! • a2LJI jlill ^ ojailL >.!> ^Vl JJJI < JJJL V K i o (j 

^jLajJL j > 1 La-o VjL*_o 0 i-t^aj J_fl J^aJLl J^-ajV I ^jJuJI j &aT* 

, Paranoid ^1 jj^ll jl ^Lj^III 

v-.ajJjI^ <j-a Stewart Dimond jjj-ojj ojj aju-u : \l 1 ^JLc. J-a« IL^ul 

t 0-1 1 ^_yA J AO >V I i. t ill ^1 I ^jJqil L>>Ul J^laj ^uoLk <14 -U>V d>l t.u JX. < jLj ^4 

^ * <■ aJI 0 -a Jilili 0-11 ^4 AM J_^.| Jjjj Jin'! ^ll I oLa^lx-tl 4j|-4 0 tlrJLij . 6 J-a. 

f^C. j 1.1.4 >11 jt <jj-2hjji ^ (j L > If ji 1 i ^al^ iuV I Jlu^j . jiVI JxiJ I ^OAjil 

0-11 I I ^}| ^jjall o j_A C >*i pi • ‘LxjI J_ a^l I 1 (| ^ a \ 4 >i.-?k ^^LflV I ^ x.i 4j 

JJJ I I J— ^ , J <- oJ*t A. tj i cJ j-aIL p^_Lq J_j t U*kLi-u c-i— u^LA jl k. 1 m L-ujJI 

<j LaJi-i-u V I jlfl 0 .LI ^4 *.T< Ja T . La. ^-4 < Lj 1 ^ i_> Jj LS ^4 il 1 p Laic. J ajj . ^UjVI 
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LflJbO 1 I £t_l i 4 i ih h Lfl I j5LAj . 6 jj uujV I £t_a_U 4a L xjjuj V I (Ja L qj 4aa I Jja^i I 

jAl l ^A ^aJaJ I (1^11 p Ij ^uJ I j^J . ^j_ujV I £t-i l 4— i-ajaJ I 6 Ll^I I 

. ^J-oaVl Jl -LiW 1 **•% ft 4a_AljlS[ jj> u.fl ) jS La Ijjfi ^ . t>^V I 

(JalaA-ja ^ I £j-at^a ULuuS>l 4a I I J AuJt i pafAHOid ^a IjijjJ ^ J I ^A 

t JoJo^JJ Ijjfc (Jjl-o ^Jf £-a < oLaj^J p^LojJ 1^ p LS-la^V I 1 °j 1 L^j.u 

^t-il <G^Jj anxious LiuU u|~^ taj— InjJm -v ..il I Ijjb ^ L5t IjLi 

^ jjj < James Forrestal JLajuj^A <1L^. aj^juU <LuoJi cJLIa . Ljlj^$j 

^jl (Jl ~ in j *i f I 4 -ijLjJI 4-JtLJI ^^axl I 4aL$a Jjl j : 6 J. "k..*tl I oLjV ^11 ^ 1 Ajil 

*jLLl t <i < Jj l£La (Jfl ^A <JJA±UJ IjJ l^ Jua_Lu I P^LqJlII 

^>aJ I j ^ ft.iL.1 ,m a j 4— laljjJ 4J LJ I 6 J-4 ^j| a^SLaJl 4-fl 1 auj ^ J fl*i * a 

. 4JUu ^1 Lfii ^UVl jjJI 4 >» Ji-fl ixta. Walter Reed Army Hospital 
6 J_£x U ^/xLu I ^juuV I Li-fl l^as (J-S-fiJ la L£ J I** * “jj a Jj 1 JJU i a lA v-fti-ti a£ I ^ 

4aaJ i ii -wj jL~iC. I 4 >< n Al j— xla-o (J la C*jL£ . 4aa^*JI (Jj jJ 1 £-a 4 flLo 

* 

. t Sc, La ni L-o j-o jftarw i^l I 


i. Cj X)-a (j — a i 4-ic. La — ja V I O l^a_ial I O I — fl J I ^A O X>-a l^-a Jjaxj <J— 0 JjVj 

^ i/> I iulatl <cja^> 1.1 ol^alj-o cL*i^ . ^aJi ^jl Lb^ocj < ^jlJuJI V 

i-fli iu.*i^lj < iuJ-sJ! ^^j^-aV I ^-ih 1 i-iull ^Jjlail ^A I <x j aaI I c>° 

^ic Jja LhJ^_^j <1 Lv Lf-fl 1 < <aj I jjjl I i-o^Lc 6 j-a jjX. O I j-a I3-0 

lSa^_a I 4 — ijlj^jjll 1 ti i LI i<-> a jJ Ijl : ^a I fl \ i^l J_a.l . p L^ J 

. LlLIx LuLu <Joa.^LLI a j-A ■ ««" J ( ! a duLfl t ^xjai I 


I ^Jsl L 4 lAl^iduu ^al I < ijU AaJ I patterns £jLaa] I Jaaa> al <S_»jJa V 

<t w lj all ^jJLlll j X a 1 1 1 ^jLi < j A.U iV I ^J.1 iJjL J_Ij I jl < <L_ftal^II j£. 

J^w JjLfl Ij^Jj < v ^ jax -k 1 ftf < oLfl^Lc. ^jc. til 4»t fl J..V Jl <aj I J I 

L)\ (£ ^ ^ ^ cJj "wtia> (J-oX. ^J| J 7 Laao S^a-iaJ.1 i— fljj-LJl ^ A 6 jSjJL I J^Laiill 

, ^aflaJ I ^aaAjJ L ^-a-i JjSju o.l I | ^a^iaJ I 
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t JjLuuj t fi^LL^L 1 * fl^LL=J ^_lc — 6 J. >JC. 4 ft ft I ^ja — V Lf* ftj 

jlc p La— cV I j Jj i cij jL ILj Li- J c. | ui *a» :^jJI *±i> i “if- Ji . ill jj j ^jj LuLi 

^Lc. p I j IfcV lj |JV lj jk jJ I l—£u I J Joj^j Lu I ^_Aj < lj uixJ I j < U^-»_c. jk j ^Ju 

» i t LajV f jxJ 4 jjj Sic. uilai » tlL» jJL-lIlx j r-k’ifl tj — $Jj . 

Jaj-uA jl * ft-S5^JlU io^Lc. j ft 1 <^j11I JLo_»jJLujI <_j., juui ^j_A IjLjlIq I J Aj . ^ aV| ^ic 

^ ia^ ft j.ul I ^_y* 'V i lj-»l£ ^ ~i * till j K .i u Lj J 1 J. a I ^ 

C*jlil — l j A I C. <Y\ A A 6j$X ^_A j — j-j-o-twI li-aj % j ■ ii <5U <i-aLsJI < * t «^1 1 

4 lj a Sic, | 6j IrVl cjjjJJ JL In II • p I j «A % I o‘>f J Ur»l I CjI O^Lc 

J-A S jX I j*J ^-A J — A S 6 j J < />a Lo ? <ai.^ *S Lo : ^jJ I 

iJfcU Jja I \ lit t (j j -i_-> y | £l 1 ^^a I aJS L» ^ ft f 4 -Lu-u I 1.^ .. JSw 6 J-Aj S JU Lj 

. jJVL^JI 


P UlIV I ^_ic LJjXo <^t.itl"> J-aLaII I 6 Jjutu JlAal 141 1 U^aA>iX» Quft I {j\ 

Li aa ji ^lill JjiJli t jkJJ <G_jjj J jy. A.i < Lxic ^ a x i lo^. i ikUlo J_u*a ^Jl 

. ou I j I L-^aV I ^!>Lc. I^jU JjVl j^aJI jut <-o^LJ i j_a. 

jJoaII ^.1 ^,.aj . Ill \ \ La I JJh j < Lj_txi ^kUI I (j a>j J-ftJU pLu^VI 

. jAl .J I ( A^ iJlX % A^J I ftfl J Ti^-k ft 

fi 

jliil <-ajLii VIA -0 j-A-UI ^ D.H. Lawrence ^ . i JSl\ Z jli jJall 

j-a^JI ^Lj ^ . ta ii"t ^1 JjLal V : ^j^LaaJI ^iilaJill Aj.i iA til ^ic ^jjJL I 

jJ*> t/> A ^<xll ^OA.11 I 4 Q 1 a -V. , aiij^ 1 1 ^1) <Jc I . P 1 AfcaJI j^3u^ 

ixJrv fl 4 1*^1 j < jj.aJ(j all J-Aj < iiijujLojjj 4 > fl L I r CjLIoLjjjI <J < p I . A m ll 

^’tl \ jM j^aIIj . p LajuJI <-ijl a - v jj >/> <C,g ft ft <j(_j t i Ajl \ Lu>jj Jjl j^aa 
6 J_i ^JoIIa ^jA J < 4-Jj^iaj 6jt Ob j I <AiLuu <_A^*_a 111 l A*i t'-k 5 p Lfi^J I j 

Jj < 4 a | <_» 1^1 JIoj V ^J^ljLx) I I I jjIa < <Ujl ft i nil j* I^V I 4» t iL JXo 

^lik ill j ~\ II ^Jl jk'i i <jl f^\ *L-ajI i..W) 4 ~v Lvil I p j-.A ^_fl 4 _ J j j-U > 1 1 ■■vi 

■ Lf* LT*^ 1 
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tfl . <31 AjJaJ 1 JjC {jiL SjLlC. |% It II jjLu I Y\\ O i t Lo Jl^.i U » 

LlfiJJbj < jA LlaJ I ^yo <* -v . Al j jjn V <**■> oLfl^Lc jL < < i%\ \ In olj-o l^-o jx, 

. I £cJJ < ft i hj ^jJb 6 JAj <<!</*> •% 1 I CtLajllil £_ o jiLu V £* jLaj £ Ij ^.*1 ml ^_A 

£tl I jjLfl) (gA -Stll I JjJxk-jJ I J L j-C. <-I iS J7 j 1 fl'l 1 1 jy*J I L*^* I 1 1 lie UAJ ^jSklj 

Jjj-oaJI iljLx-oj t ^JaJI 6 jl i A a io>U ^iVl ^ujulil I Jjx I JLoa.Ixxilj 

» Ja£. cJJtiu <1 aLJI ^ix. 

i itlA I I JJb j . jdll ^ fl «ti ^ya < tlWit jjJ ^olc. JL^aj <ijJU-0 <L»| ^^u_J 

jl il^V I $ tlx LaaJLo J^juI jJS IjJJa t ^jl -k 1 1 J^ijJjIjaJI J^Lo-i V t ~>» JjC. 

^ji&L ^yo ^>j£Vl « ( ^jl J^l Jjl Jjj <LoVl CjIo-q Jja Vlloj . <JLj l jJ I JLo^Vl 

<LuiJjA]I ItxLiruV I LL LaAj f^xA^j JA ^i^xxilil jjjJI Cl) L) I«AjJ J* ttf ^juuL)J I j^aII 
_i f . I ikW I jJ JjJ£ L^sJu oLxi -*mjL\ £li aj_J I Lol French impressionism 

! <uL^I j2a < jxLu Ij*2j| ji ^j^u^xj^aII 

^ If- uij^jull <J jL "V ^ J Jj A til Jjic. 4 t I ft f <jIj J_^ ■_« I ^ 1 1 IjJb JjlI 

<L&£LLll ^Ivl I ^ya ^ujLLo jAij Jl a 3t~i t nL ^jLxxjVI cL^UI jjJqj <.t,ijn Lo p^-Ju 
uAuali o oi&flj I Lo 1^ u^j . ^ Lc. J£,.L > ^jjojV I g-oJJ Jax. ajj ^-fl . ^j-L LluV Ij 
L b-L^- ^ UUA i y0 Lol t 6 JjJa, < A fLo A j*Co) 6 j^-lL I ^ Lo «^kll olcLxi jl J-illl 

J-5j < J * -mV I ^A.a <AJbLuxuo <xa£ .Vo 1 3U ^-oV I jjLfl — 6 JlJ JX. pi ^ j 

A 1 1 o f . yA JojJI jjl 6j^i i cjLiUI \sA JoA II pLj| ^_fl oljll I J U f. Cila.ji 

. aljla^-o fjC. 1^1 j Ja. ^ J±*li 

jjaj oU^dl v fl Li o h a 1 \ j. i jJo jajj ojL^ j xxi-x. £_j L i.ul I ^j_5JI 
. pi >n jk xojJ I L oLfl^UJ I 6 j-A jiifcJ I ^ol i ^yo : <^LJI oL^JI 

> flitr^l I oj tf I ^y_i <a ujll <5^UJ I Rene Descartes ojlij a \ Lj ^ . Aj 

di^i oji^jj 0^) b A * *'J u^ A, ° <-» j» ^ 1 1 CiLbUJI l I m a If. ^jill < tl jJaaII <^ujjl^JI 

i~.~w * .ysl jij < | oil A i fl >I*JI ^^1^11 J.>J *v*vi Lol^oj ^j^uulL U Lt A x i i«Lll 
^ fl I a t Lr I 0 I iT< | , **» > I j I J ■■! | y I a ■ d * I Li f | d aIi \ j 1 ‘ ■***> y& <aL 1^ * 1 1 d i , f t ? t 
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pi ualll La I € jtt i iVI £tJ» I JLajJ (J LLa iij . t ■%] I <JjLsJJ . j.4.uf. ^jLuJI Jjj_1.II 

All <Auloj < ^jAa ill 1 j « A t ai <Jeujjil A Lilli JjJjJ J7 jLaj 4 i 

, o 1 > i A L jli ^ I i jj* ‘uLL^ll I 1 <jU IjSLaj . ^ajVI 

4-ijI t »*i j 5JU£ i-il i jAj — Lifl 1 ij Jal ttiill JL^-a j*Jb| <jl L I j 

” jl ^IaJI ^ ^ jl J^ill 4 ioS^lAl jf 4al^U 4 

L^ljjj ^c.j < t if- l v>l I JLax.VI 6jjb J — !Loj . ^tJL I ^ jjjLjii i La — * <1 ^aa 
4 a >U J ^_A 4ojI I mV I <iLill I jjLa ^ nil ^j-a <jLb I Aj . ^JLftJf Ojxt J St 

. I * ■ 1 
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j Jf J .i a aJI 


J-aJLLjuuJU £C-U JbJ 

The Future Evolution of the Brain 


It is the business of the future to be dangerous .. The major advances in civili- 
zation are processes that all but wreck the societies in which they occur. 

Alfred North Whitehead - Adventures in ideas 


The voice of the intellect is a soft one, but it does not rest until it has gained a 
hearing. Ultimately, after endless rebuffs, it succeeds. This is one of the few 
points in which one may be optimistic about the future of mankind. 

Sigmund Freud - The future of an illusion 

The mind of man is capable of anything - because everything is in it, all the 
past as well as all the future. 

Joseph Conrad - Heart of Darkness 

L$ ( Ajftl a i* A J ir <QjJb <JLa. 4 j Jj u 

< 4-u jC. pLl^L u fI^^I Ijjlj 

A JJb t il i _ r Lc. Aj.ll lu JjV f yu l — l 1] Cfc > * 1 1] P ljA.V i A jjb tJj-F 

(jAa.i jt g.a~l j!\AI . <d_A I -a-~ n i V jjilj I 4 J Jj V Aj_fl Q-JJ jlu. it I (J I ,A_l V . F I j-a.V i 
d n .^*1 1 o ljj£l I O ^ fl ‘ 4 m 1 PI * 1 1 d) Lj£i I ^ I jiFi L tui I ^ If < 1 tirt *1 I ijr^ 1 ^ i 

a j - c 1 lj . j -wl 1 01 ^ < ■> g fl LLf LjJ Jg^uj t CiiAlajVI JjJJ ill I ^ a J 

4 > *>JU Ajltitll j . i^ j-a ^ lj i A-w. | JjLfj d . ,.a‘i ^ a j -a. 1 I , j a_>5£jJI 4 l~t 1 I 
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. not innovative < y^A _>jx. J) .-. ! . I jjJ ^Ic. J<-t.. 

xA j A — t jj • lii — — -1 L j i i i 1 1 1 C j I — a. I Li i ijJ t <. i *-»j j j . U I j— -A 

: ^jl ^V J ^LaI^jI . AjiX. (^o 4 > < »i jiLL Jil ^ a.' ir^-a J I 4 a l~ A. * ^ujiLj <1 ,J > c~ ■ ■■/> 

CiLj » juo i—iJc. 1 £jjjj • ^-j-oLail £4Lu V (^jL$JI illl O-il jj jj] 

^ ' A jJ I Jj-o ^jt.XtVi-LI <-«jLiLa (j- 0 oL*-aiaJ.I {ja Lijjx. jl liij— a I j ■■ uu CiVjl a-« 

jjVi <LoJLtl ^ j»_A Jjl oLa-jjJI jAn Jo ji A O IjJJtil I *_i I L" jjii i ^JLxJI 

• f < »" I j-* J\ 

^ n ~j ~w - l , ! i Cj ll I J^-0 JlsJJuI ijj < <_JL-uul— *-uV I j A* I JjSlJj 

<■« ij.fli I oLiLLjl La I i ^aj_a_a ^1 t j-a jjS* L^jLi <U_fl j_ic l$j| ^ t" Jj) < 
jl!^u jl Colin Turnbull 1 1 ^ui p oL£ ^ . j * * * * II ? . A a I j o SxtLJI 
jaljjVl _■ ■ ■■ < SLlil llj_a Lt...^j i_il>tl j j-AAj The Forest People oLLiil 

. jilt : 5^,-x ». a jjI^I jJLt LaLLc. 1 (Pigmy a -» - > _ » .> ) 

< l^-tjljj ^aj jLUl < 1 ^“u.uaxa J.$ > .u *aS ^1 J£>1\ Ijjh jji SLlill 
6JJh ^J-C ^j^aVl <iUVl <j -0 Lt t ill JllA I > lia . jL$_aJI Ijjh p lj| tkl ‘-h’l 1^ Ll | 
Jj-o ^i4 Li I 6 Ll=*. ^jjQ ( Ajl . A-vl , ,. I jiftjj < pl*_cjLaJU J,t J,« M pi kinJI 


iLj-o ol j>kj J^La. <- j iA*il 5L o <a « v» ii^LJI ol » aI^I I ^ j-JLilIL ^LqUaVIj 

ji J M »"> ^ I jli < p I ji-kl I J U I La^j . 4 * Ai J Lj^-V I PJ JlI I ^ J-a 

iji a JJ . Jjk*t II 5-o jV p I J t i » *il I 6 JJh jj Lfl < p I j-flJat I J!l-o 1 jA 1 jj j . I J 1 1 A 


LJ I Lii-fl ij ^ I d i, u 1 iAiJ I p Lc. 1 ^-t-^k.l I i^_J 

jli I ^jJcj < 1 A*> "fc A >1 1 Jj-^A ^UuuCU <JUjM ^ ^ ^ 

. *ClA Ujt^o JAC QUAJ <AjLluII <ILIa1I <1ojVI JXUL&1I 


I *Cx=WjL=k. P Ij Jt J> j Uti 




Jjklj (Hunter gatherer ^ a ^ ^L-uL» ^ tjLi ulr.l 5^j_Ju-JI pitiLc. 

cr LLli Lo J-aC Llili I jl j t < ui ml I 6 J-A A—c LIjI ^-ic 4 -Ijlj 5 Jj| uJllA j) I 

g-oLaJI/pl i^H 6 j Lwf> j . Lillj fl In { j£. ^ W. \» llij-A 5 1 > ->.11 j LuiVt ij-A ^jC. 


126 



jLa» 1 j a La-» I <1 jj jio JjV I j aaj . Oai I a j | g_j Llj 3. a ifljJ I ( i-%. jl j\5v~il I j 

, 4 Jr jIjijI OAjII ^jJ| ^ llaa AM LuSJj <aA 6 J JjJ I ^Saj V 

^ J J a! a 4 flt" -L t 1 oltL&ll u Lx i/> | Jj-uj-Ajll ^j-o I Jjj f- Laj LUj^-J QaJIjI 

^Jc. ^ic. <iij-aJI < 1 ajVI <xj a •%. 1 1 oji -w I j polymaths ^jl*Jlj ^JijIjlI I 

< J.B.S Haldane ^jJUj < A.N. Whitehead .\ > 4 \J jj ^Bertrand Russel J«jj 
>._* a IjJL 1 a j-A J !> a % 1 /%! ^Ll>| j| Jjwj JLji . J.D. Ber nal 

4"tl < 1U » j <jLjc.j <j_ujLojO cjjJb ji. I JjLlauVI 1 { t fl ln*i 0 x 1 31 J aU SjILfi l *t %t 

0 L 1 V jl I ^a oJLiljJI Jaji *Alf IjJsuj . conformity oJLifjj Jo ^JLxA <jjj o-il^ Ll 

. O Ip UfLl I ^JJjlU ^j-o JSl I JJx. J&Ul aJ-A JjLfi t ^jLLJIj ^la^oIIj 1- a -t. .a jjj 6 . 1 Ail I 

♦ tillj ^jJI LgJLijJo ( ^A liAil LajUcxjjJ ^1 Jjj La cj llA 

J I Jjj a*l flail J^Lill <j-a JjXjlI 1 L^-xi *L_=»Jjj ^Ilil jxLVl aJ-A 

4 >° ^Vj ■ fc— 3 j - o..a N Ji, ^i 1 1 1 ^ c Jjjjliil J -0 Ojja ^1 ^L-I^VI 

J^L_l1 I a j-A JS a Jj-a>jJtl 4 1 Inlj i ai,\ll 4_l_u_ ill I t— fi I J_aV I £-0 jfl Ti 3 a .j L Jj.jaj 

jlSLj LaL^I tiUj ^jA V J — J (£j-J LljSJj . ^ 1 A *t aIj <jL iau *L£jll £_l ^ Mill 

jl <a*i\l ^jl ^jlal ULjo .1 ♦ 1 q 1 lUr » 3 U" ^J| reptilian 1 j a ^ Ijj uj^f 

LJ Lc. j uJ^^-o a ^A ^ ^ U 1 dftl \ i-al Ij I g-° I v fl\al I j ^ulaJ I 

l *u « i j 1 jJ. 4 ^ UK H 4.J x-ilail 4 < i 1 1 6 j <ti fill ( fl. ^ i*u ^all Ljjlifllj L^C. LuLft 


jjl a j i *kV I <j-t LoJLak. V 1 4 aA. ,Atl o 1 ^-i.a. aJ I Qt t. 

iHLajS^ <J^L-UU ^JL A lflj CjL* — A ~1 — O JALUU V . p I J I vlLojJ ^JLaJ I 

i* » ■ ^ q * I ^ IjLi , oLil^L=JLI a Jla I jA jitiju Lul$ >^x.Ti jr t <»->!! H aji i a > 

^j-La.Ij^JI L^J-AUi^ ^ JX. j-o — ol 9 a*i ^ nil J \ ml I Lfi LaLoJ 

Cj 1 * n ~l ^ 1 1 ^-Aj t Caj L-u-jV I O Li^-oil ^.aVI I 1 ^..\Lfl — |\m fl't I ^y> L.h^lII Ij 

^lll qIjuaa^JL I dlLj < 4 ti i.l t . ..1 Ij 4 t & ( flM I j 4 if L V I ^jjLaJaII j J 1 1 s% a ja!lu ^SlJ. 

. (Jjfl'i i.ufl IJ ^ 4 .i.7i a c*jI£ 0|j) ^ <UdftS * oIjao La j I He. L 3i»i=JI jliaVI £-0 J-oIjuj 
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jj-A J x lAll ^j| JgJ all cJloJh *1 * M >11 0 -LI jj-Lu J i fl " < n o La 

0-11 d>^. \ ‘S* jg ^fl p LU.^I j| <-uL a.aA CaV^ "> -v I A rh’ila A Juui — flail j^AIj-aVI 

A ,cCu la JjjAa jS L^a Lff < I jaV I ^_fl A^a I iti*iA A— ci-ufl J I ^jA I j-qV I ^-o JjJJlI I LA Ltj 

. A-jLuflj 0^L*J I caj li mV A « i A LA . j i i<fl> p LLr^V I i yz. 

j -vViJja-A j i <?J I ^a Uoj j_±I I e_> I i/T f.V I Lc J Lfl j it « ,c. 0aui Lai I JjjJL] I ^-4 
caLusu . jjja»JI «-»l n »] c-iAaAa I ^ dtfwal " Hughlings Jackson t jjauAL=k 

jxLca-iJL ^j-i-Ojil cgl < jL -$-ill oLfljl A — cujl^a ja^L^Vl jj-a (jj—ajj — S*-U 

oLALAjVI aAa cALA Ij] L> ci ^ju V LaAIj . ^jAll ^ oLALAjL schizophrania 

y I j^aj Jjb . ^uLoJ Ij 4 j nl ***11 AJLcj ^.1 fill ^Aj-o cal u*> ij . cact-u jxl A % t i’i 
J jfLoa V ^al Ij j caAj-o ^4 6 Jja* jjL I 0-1 1 Ca laaia 0 l_^juu J^Llo j JjC Laa 1^ ^ 1 i^ftl I 

^jAjlj JjjAa J_A Aoa la ^j-A *? IjL^a ja-u.tV I 0 -L I A j J_fl ^gJL*.a.i.fl <^LaJ LbJ > tflj 

I I j-cuji I CjV Lc Jojo Jj-aaVl 0 -L I J-aC ^_fl j L a. fi JjC A_^ata (_£ I <jA I j-aV I 
. AaiLlc calcl jJ p I j | L^aLzc^ol ^aklcuu V ^ll I Obsessive compulsion 

Ajajja ^ 6 jiL 6 jj Lester Grinspoon ^jj^ auujjA j_ual ^Li \^*\ • jilx 
6 j-A calc I . ^ fll I 0 ^Lc Jj Llm ji I (jAjU A a i fl ^Lc, caj LaJu Jj L4j 4 _. t_jji 

Ja^l Jjla IjA^. j_fl jv^a^lj . AajjVla 0 ^L*J I ^lc ^ ^ 4 <7ill 0 ^LxI I ( jjAA_fla Aai j n 1 1 
A^al *tj a AajjVl ^j-o A-cja a j I j-fl I j^l - Thioridazine jjfj I jajjoj ) aAjj^JI olaj^ll 
lalaAl Jj < ^Azca.1 1 6 p L4A ^aA I /j LA ( Phenothiazene j Log j \ > aJ I Ax. j a ^1 
. Aolj Aa jLtil I Cj L^.^LjlU ifl La] J J Iju jIAo Jaj p Ij jJ I j-uta Ij < ^aAji I p LLuli 

d>l j oLAjjj ^.Aj ^ Endorphines oL i I ^ix. aJu-l^II cal tV I Jja 

^j-fl < r n < «|T| ^1 ^AaI I J^A ( CaLaaJaJ I Lbjacj ^jIjAaII 6 Jj^j-a Sjj» i/> callaj^ 

^.1 fill JjaLaJ L^al am. a CaLljaaaJI ftj-A Stupor Jj_A jj O^LcAjJI 0 \ « ti~> 

2 f * 

/\ . J^l la. I (.cl ^ aa ^.1 la 411 fj] ^A jj . schizophrenic catatonia 

c-fll aauAI y I c-fljJU LuAJj . cJljjJLA JOX Aoochi Lfl t Awll I Ca Li jil ^-fl oLiAaaUJL ul I 

. Jaam ao jot J i4~n nl I J^La^V I < n» 1 1 cox J I 
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Cfi <A J 1 JJUfl l < l ilr> 4_uQ^lAl i u JC\ g y i-m ii >a Cjlil gaj 

^-A 4 , ^ . a , ViI Ij . j^L L^-JaLsG {jC. ^ Jtlo jc — Aju*a| ^ ft ! I ^ Cj Lj-L^ — II 

<Lu LA 4 -C. i^aa. o £_*A J La AcuV <1$ — cua J-X-C L^-J — 1-L. Li Cj LijV <_JJ LaGl I SjLc. 1 ,j I 

Vj LaJIjaI i V Jell JT^Lc ljjL^j <j| Lajj i I J-^Jj . <-i_flljJLl O-aj ^ jr* ^Lc 

. jV I ftjl I ^JS llLilf I jJ-jij V LAj I J I U^. I I ^ya 4i li i ft Ja. by* 

J^Luaj ^j_al Lithium carbonate jtJ I J i-o %.a n»l j i \ %i 

^1 <U* lijui.% a S jxi^a <-ia£ ^Lxli < manic depression t_,LL£Vl 

. A^XjG c_J^jll Ij-A ^yJftJU ^ll I <i-l^LaJ! JJtJ < J-ajl I <_)Aji! I j_A J'^Lc. 

— ila J^l ^ x.uLj ^ Tourette's disease o-»j^-» a ^c,j_» ^-a] ^JIAa 

^ ^ L > ^ ^a^lL» I, >.vqlI. I y ^ in ( jc u Lx <L_J I ^JqjI l ‘~il Gilles de la Tourett© 

^ Li X» I La J Ai |j < <L£^aJlj ^JaJI ^_fl CjL£ LujV I yjQ JjJjlII ^^ajJLI I J-^j yJ-> I » 1 
jel I ^-fl y IfLo ia yi <j I jJu_i J i Lfl nia Q | j O lift K 1 1 jtAi Li ^ I * tin 4 ~i a J^Aif L <_jAj^1 I 

<J!uo ( £jj ft jJaqjui QftJ <jLifl CjLclJ^ V . <A..iJn_gi I 6 ^j-a-uaa-o 

^-t-a-l V I ^uii ^ydyjQ CUj^J JjlJj . 4. "V Lfii I Cl> I j I. Al I . . ^L-.jiShs 

^i cTjLajI uG>V I ^JL-c. < Bernard Campbell J_x_ftL£ jjU jj Jj_JL . lai i ^_LI 

Jc.LiJL (^;ill jell (1^° ^i.t J I LL-u j-ft jU- ail L)J * l£ 

iaLilV I jLi ^jJeJ Li j . V I Jj-LuJ I ^j-o c_ila I ^-*-1 1 I A* cL^ Lh^ 3 Lft^ 

<jl_^ ^J_u ^)A^o jLi illij J—oj c ^i-UI^JtiL J — I Ja — u^j <_ci aLiil 

, Haloperidol J^jj^j^JL^JI ^ya oL» aSL <a.^Lc. ^yL — ajj ^JJ cj LjLq.^ ^Aju 

6 ji-li IciauaI I I JlLo 4_Lfl^AJ 1 o Li I < t O al I I ijGi 

Jj3j . cjlilj xaJl ^ ft j^ljll Vasopressin j z y^^jQLiJlj A C T H L^AUI 

CiLs-aS j-i i-iTn U L j^JL- i-t J I ftj^lj c-^xC. ^_fl ^iauJI AjJ-5 La^uc^j <1LqV I ft JlA 

• Cj Ljj Lo_t$J I 6 Va 
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J* I ^ S^^Lc <5 [Aj.aU Ij £C -1 I *■ C tfl\Li Jj_ 2 k.j ^yO ^ » * « . .. t 

Vj UJ I ‘t a.'^rk ^Jl £-1 I Jj Iruj jfcJj . <JI ^.Li K 4 ^ t .111 4j| 4 aLaj^I Jiaw 1 . ..1 I Jja <jj 
^-jj I 4 j j_jaxiaJ I 4— JLoJt? I J LcJt ,7i.i.u I ■ 6 J V ji I 6 L5j j_=J I Jj J_ 2 kJ I J-W Liu 

. ^cl I ^ "kl j-iwLi. ja.u ^ g.i.11 j j-5 < ^k^_J I o^j-Tm i I If t^lj ^ Lc ^_aJ I ,\\* ^LIa ol<\ *< I 

. £jUL .•%■,!] JjJ-a. j/lU ^juu Qi> i Lu>. jJjjSu cu-LaJ I ^.JAj i. iA i | a 1 1 J^aj 

6 j-Jj-flJ I ^A J t J-%. ja-u i—tl* > 1 L-i ^ujiJ ^ <JLa. (j$l Jl5^ ^ ^ 

Jo-uujoi I I ^_fl j ^ o . j JAj . f- jj I (jgj \ 1 1> o ^A ^ Lfljj I ^a l_A jJlu Lc £-a 4_uL_L I 
4-a. Ijj J I j I — a ^ysX, \ <J Ij L j I ^-^.j LaJ I J~w J-Jll L» c L^j] I I iti <■> ^Aju ^Jc. «>■*!* if I 

£t-t I oL lia j J fl JU L>^3 ‘ £t-l I 4 i a..«.c I 4 ~*- j L (wiC. Luc Jja J I jjxu^J I 

. Jt-Ll JjJAa J^A MjSI jjll 4 i-u.Ufl 1 1 JAj . dllj <jjJ uAjj-u 


<li-oV I Cj Loj<-J I £*y UJ Jjfl v—ijL^JiJI 6JJb J-Lo ^jl ^jut-ill ^jA*J 
6 j_A Jjl jJjAJ JjSLciJ . LfjjJa I ja ill SjLj ^-L. * LfjjJI j.t I i 

^a Sjlll ^ jutVI JjuaHj electrode LuL^f^ ^ *A*i ja qLo jSL>J I 

juj Lojlcj < <„ I < ii V JLj>ujj Sjj-fj^lu 6 ^f I 6 J-A ^A Jl J ( A j-^aJ I JLalL^I 

! < mi J-* L$ 6 j^-fl < <2 * f j ^A j <LiA LiU j | 6 LA l^ i JA ^ I — aJ I Lfl Jfl Ini I 

t Cj 1 1 AaaU j it I I JjL^ul ^^A CjLoj^-kl I j_Lo ^-a jcJL I CjL-u Ij J Lfj| ,^-kl V 

J i a 31 , *t <■ u I y A AjJ LfiLl-olj jLU^VI 6JJh J!Lc Jl ^ * ^11 pLtJjJI 

. Ljj V I 6 ^fi lj5ik.ic <ji-» l^jAjjj-U.1 1 


Jj i"i Ij t ^Ijjail <J JjlL I j JjLJ I ^A SjjfLI SjjjVl J>a Jj JjlI I LJ Li. Jjrwj_i 
jLfjaJl^j j ^A <jj-X a ^^JaLiA (J ^ JU * J[g 11 ^5-A juU L Ljbji*>~k. { 

^A CjLjLuSJI 6 J-A <£. Lu.ja jU < oLoji=JI ^jAji t jvi I j Lfl . 4. I 6 j-^»aJ Ij ^A^jiaJ I 
. <A_laC *UuIjJ Lflujl jJ JjV 4 4 1 cf ■ y-A^J < t-AA^-u JjLlil 


^J.c * » JfLjJ I ^a j ' * ' ^jlll ik. V I 4 jjjVIj alkaloids oLjJaJI ^jAj>u «.iilj_A 

Endorphins cj LuAj^jjV I ^~a cj L I 6j_A jfoi I < ^t-l I uLl^ \1 Ifuf > 1 uia > 

^A . <uii x .flj V I LUI^I jJjUuAiiil jjA jJaJ I j 1 f 'J.j 1 ^jA 6 jLc CjLjLauSJI 6 j-A 
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I ^yoj t 4. i*i iaV 1 ^ya ^all CjL 1_>JJ (jA-a-t <£. 1 \ >/> V I (jSLJL 1 

CjV lafl’ iV I v jLtHa oLSjll &1 a ^yQ J_» J*J I <j ^\»^>*i ^jJ I OA 5 JI 

< Hemlock Jj 1^*1^ * t» 1 1 JiLa cj L il^JL I b L L la , 6^jL 1I c>V LaJ I q ^.i.^ 

. jl jfUL» j^a.i.tiH ^^Jc. £**1S Jimson weed <^JLrj < Foxglove JLa^jjJIj 

. jJ-lfiJ l^-j| (J-lH»Hfl Cj Ll^l I & j-A ^JoIajj U i..u ^J I ^ I C>IjA.Luu C*jI^ L5j 


Cj i Uf. I ^ ^yJJ L^-jV 6 j-JL-oM 4-U-uLaJ I CjV I JLaJlLuuI ^y-lr. ,jAl >1 1 ( _^ajaJU 

Cj LuJiL I * J 1 1 *1 -kj i_>l *ji~UI aLu ^y£. * n a i i < i ^ — jLi 6 J j > 1ST, — UJ ^JS Jl — ftJcaSU 

;Jlo Cj « «*fl L aj JiJj t < ilirJ I ^ya Ij ^^u-uLi Cj W I Lg-> ^yl I CjLlIajiJ I ^a La^-iC.^ 

. ( 6J-A 


ijj <JV! ^jc. <lL_o_ a Sj^IaxjjI J. A. j-t jj^la^L-fiV Phaedras oljlj-a. ^js 

( NV 4_i_j I 4_Jtll I ji no i r\ II JjLaI) ^Jbj Thoth 


£_A <J Lilt I ^jC. 4_C I^IL_A. I ^*1 Q Lli lijjJi Jj H . 4_^J V I 4 1 t I 4 is, -vf I ^ A 1 .. t 

^yjs ^jLi * n*>l 1 jjll— LdM Ij_a cLaLaTi ^ I )) : CiLaJUl 6j ^ > 4 u I ^jJI » 4JV I LIU < 

^v-o V j_> hy&L I 4_a. 1I I Jjjjj n"'i> iinj I j ^ >V j i /pill I 

lj|_5 j 6^11 jil iSdfcLufaft 4.1 1 a jjj ^xlaJ 4 laLlII I— q . p I t « 7i V I 


^ V Uni . ^ i /\ "v 1 1 1 A l_i .■ t n ,ifl | I ^ i .iii 4 Q t Q-s. I j \ t 4 Q | i**< I ^ 1 1 i ^ ^ i*t \ . \ . **> i t-»f* | 

la 1 juj 111 1 T 1 V ^ Lc (Jlili ^ 1 1 J <i I Cj Lo^lc Jf- 

. « LfLo P^J-LXI >L ^ua! 4_a1aJ I 4 \ I u u J I 


< ^yiLJI Ljj_o£. ^yJJ . 4 jLSLa]I <^ya L^-j <1$-®! oU^-iL. jl fJe.1 Ll 

I $ 1 -XAiHl I |J> Q < 4 fli a ->.1 1 <jQ^jua it | ^_Lc J LaIcV f LU I ^_» j-L-u I 

Lol — IjjLi . 4_C.J^ A.-^vI I ^ I itil I 6jl\ 1 1 Lo_i 6 JIa-o 4_fl^-*_l I Cull <jLUI 

^ya La <_> If | t 6 j Lii VI ^4 LaXi VldaS I J_lA uiA 

LU | 1 4 till I JJUjj . Jj Laa jX i.7il I t^yo ^y±x J iJ^ij < J l^-^V I 

[ .L=k.\ *T\ j| iill ^-lil I ^ja CjLo^JjlL I £jLje\r, k"i ^J3 < jjj_Hll LjLiu ^jl ^jlo.1 1 ^jA 

I * ^_ij LI I ^yjs p LI j V I I 1 Sjjil I <j LU Ij 5 p l^ii I ^jle. Sj jil I 
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('V) JS-i 



^^LLi Jv* JS Jc. Jjjx. j-lS l jjt A i. H * * ji jl£ 

I JA.A jj A J I ^-A c 1 Ifk-k i I < A I t -L .-, 1 t *k I ^A <-» ^A «ZJ 1 o LajJa.1 1 J J LiL ^ 

. A_J /XI I d n.Kil Cj-1=xj ’i La jJ-A_c ^-L-O V I .ft II ^ -v ■ ^ 


« L U . ~X 1 1 ^ *\ -•. i 

r Ljj I a jj . 4jlL&1 J a I j^k ’i L f Llaju-j V I SjU.1 j I I - I I ^ I "jj 

<1 A \ -‘ 4 ■! Af 1 j ■ I J \ *N- ^ Q £ fc I J fl 1 I 1 ■ 1 ... I £ ^ ^ ^ 4 fl X~ , J £ J 1 X ,~ . I 1 A^\ , ■ .~X 1 I 

J-Aj slU—l J ji .l~k -J. I ,vXl ifl ( I JjlAj LaX ) J/Aj •*— o— ^ieuu OjIA 

Lai I LkJb ^iLXj 4 A l 4 "kl I c -r- ^ ■ y~=- ^jl£- OjJ-aJI j-l-jX llXJ I ■ - • .7. X I oaLwO 

cJ J L-. lT I J *_, LX W w* f %-UJ I j w> aJI jjL-a >1 a . .iIXa^A 4 O^j-H ^ic. jLaLcVI jJ ^JjL 

<aj-i ^>Aac. jIj^» -aji ^ 
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Luj /j H t a 1 , t. ( j j -v ^ /^_s <J 4.J LlU I cJa L I Li < ja,i Lai 

<UjuJl> tt^uJI J^JOlAjuu LajLq JjJal }j-i-o ijfuiXAMU LLI L-l^> ^L a( Ijjj : <_ul uuU^J 6 J-C> Lc 

l^jjlil ai ^jIIj oL^xuLJI oJ-ill &S* JLLol L>^ 

e LSj ^j-u <-£jLJuJl I v , j. ‘L-ojUfiJ I 6j L-J I . jjX. l_Li-oJ I a LfLiJ I 

. <JV I e jj tV i 


JJJ 




J-jluLUI J a t( 


: 4_3^_X_l( t> UjJu§ 

ji’jVl ^L>9 i-kS^S ^JLc. {LSjJI 

Knowledge is out Destiny : 

Terrestrial and Extraterrestrial Intelligence 


The silent hours steal on ... 

Wm. Shakespeare - King Richard III 

The question of all questions for humanity, the problem which lies behind 
all others and is more interesting than any of them is that of the determination 
of man's place in Nature and his relation to the Cosmos. Whence our race 
came, what sorts of limits are set to our power over Nature and to Nature's 
power over us, to what goal we are striving, are the problems which present 
themselves afresh, with undiminished interest, to every human being born on 
earth. 

T.H. Huxley, 1863 

^jC. £)-y itl : ( jjl I J lc Up 1 in i ^jJI i 11 ■ -V I J -wl ^11 ^ 

1 £■ J' 1 1 £jLi. ji_A £_o «(li 1 I<J jjl jjrt* til ^ fa . eLSHI 

t J i a l I Ijji ji j^ial ^ i^lj Telepathy jia L -% . J I i.» 

jjJt J-Jj (^1 JJbLil JJj JLa* (_^l ,jJc Japjj Vj t <jlx.J 

. ^SjSlI II* J*. >UUI<^ISJ 

> ft lift! I Cila-^a J ajlj-l «u q I 1 ,‘jJ> ^jV I S J^lj 4 1 1 uj La I I jjb US jJLs 

oUja cjL^>II 6jjb ^Jb i | ^_a.jL-kll plSjJU JL^jVI ^ , Ul * i» 1 1^/^M I 
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o ll 111 I ^1 Neutrinos oLa^_lj^^_l1II 4_u.lLaJI oL*j-o (Jaa.uui 1 j5 ^ 1 * n^U t 

olL£ Ll < j * > v.. .flj.ti. i5Ci ^J ^nJ I cLi^j-ftJI < L-=k j ^ | jl Tachions 

jjLS ej^-uuLx ^Jj ^L*i . LAjI ./^.iV <1VI ^Jj La n/i juu fl 4 I i m»^J1 

P l^J 4 aj1Aju 1 | JjSLoJ La 

JJjj \ *> * A LfJ 4 — uoi . r^j I CiLiL-u & J i J r. j*Li 4 1 *<<n ?y a 4— MiljJ 4 \ i l^.o j I 

^Jj ^1 L$-lj jj t jJa_JL iayiaull jA«wii LajIjI i V 4 -ljI!! J5l jaA h ...A a 
4 -j^j o L>cxi try. La * luiL VI itllj ^jlIi ( 3^3 f correlation 4uJa_>l^.j oLa^Lx. ( i iu$> I 

^_a lj_j -L iUA — ill j^ J, | ^jja . 4jBJ J "y< | oVI LV1 o-JL~ au I 1-o-K j^-aV I jJLjcJlj J < I _\ -^. 

I j I qj^juu LaJ I p j * I IX u.uV I j t JaAjuJ I 6 JjJoa J L-ftx uiV 1 ^ J Lu 

. ij£j!£JI 77 jUk, p l£ j ^jc, Lijji 


Sj-ij-c. JaI^x, i j1c. Milky way 4jLulII ^a 4 a,\ a 'll 1 o Ij I < ^ f I j j_c .u"n> 

6 LJoj Jj fti JjiSJj . Lflalc. 6 Lxw 6 (— i-tu 4 , J a j aaj u£> I IjSJ I J J_c. ^ja r* j I jlu 

< » * *« ^hm < u L^jLfl t n .ill p Lft.ill L$J 4 ■ j a 1 1 4»Xh.L jj 4 u.*jL1a 4 a a.> j ^_fl 6 Li_=». 

< LlljjJo ^ i In I La 1 fill ~k A Wo jjJalll . 4»a 5£ J O Lfl J^lrw a ^.11 Lxa ^-lL^ 

^-A iiJ^. Lo j oljjA-^lajj]! L^_lA LqJ t t*i \\r I £j I .l=k.V I J-jLjj ^jl j| 

<Pliocene and pleistocene jiLujI , 1 ^ 1 ^ 1 1 > 1 1^ oL»Lc j»/>f. 

^1 Vj t 1|jLu a ^aLaIJ cJjaa JUa j-5 

LxLuj 4 iti t» o JjJol 4_»Sj]i «; LcxV I (JLS^ 1 * IfJ I . I ja_u 

r ^Juojlll ^ 1<“- AjJaIIj La.jljjSll t ai 1 Lo ^ajl^ j^aj !j| t 4 .ni l I p Ll^V I 


. ^_uC. )Uja 1 p Kill La! Oli 


ljLa-^o( j^uau iij f J t ol.ii t <« I LlA ijutl S 4 JLa_u^ I i 1 1 A *> < o I IjL-oj 

Jjj . j% ^ "^1 L-u^ Ll %C.J1 4 fl tl-n. a <j_u ^ * «iH Sua J^o-o 4 JLaju^II 

. 4 a Cj 1^ I i A-^J I 6 1^ i tj 4J Li, ^JJ 4-^ji. I I O-i w» ciLLill jj_P 

Cj Lilia c Lm ~i J-u l_Lfl ( ft Ij^J I L ^o J LujjV I oVi i_)l -w u~>l ^L 1 J 1-0 i_ia^ll J-5 

. oLJi ,u ij V (j* i U L jlilVI 
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Ufjlj* fl*j J>aj . a I Jjlilll jj* Jjjll u^l bi>U 0^ J>^l u^b 

spectroscopy * LJall j- iJai'M 1 *. *X t , L*s n l J^ ^ j £ j a.ljs '. I ^_ir. I ^ t U i j[ 

oljoJ.1 djaiuj . <Lil£[ i w iSI j£l I ^ it La I ji (jj-H i-^-A»i.>j oLuj^JI J j-tdolia.il « fl I iii~i^t 

J_L,V I I ii$j^ dU-^ J 1 *' l ■-*■ fl l I o Li^jl I j j *^~> i ja ] I L^-m flj IjJsJ L Sj »« ill 

I pLj^IIj fL^ajUlj Quantum mechanics ^flll ISLGlfLj-aj LjjjLJI jjiljiij 

■tj^ll (j" 6 (J-® i ALL * jS-HJ 


acceler- ■ j I . . >~l 1 1 j^_ij I culjis 111 <a^-a ^ LjA^ I itaj)fl hu ^jAJ 1^5 jJjj 

« O-flji I £j^-o £_a <^uuLlLoj ^Lux^f I Jo^ A-i.u <X- (Ja.'Xi atiOfl 

<JULX-lU {_yXl I <J Lc J)J t ^a. J -0 J] J £_£J . ^ .iLJ Lx ^ L | J_Lo 4 4 L I i .. « 

! S V fJj S bjlLu 

j_i Ijx. U « a I o-»LS 1 oLajlx 1, 1 J I a^j b-S uu J I J I I 
^AjLul a o I. .loa i /*> Jjjbxj I^j l£ Lh jJ I j.'v < TjI 1 jK . i. L j I ja.ua < o_j-*bil 

t ilrJ I p LflTl.tV Li * J 6-fl < ^ La-> ( Jjjj A^.TXjLuf 6jA. *u J^-o j-fi A,[ I jic 

J>C gjLill JjjSJI £-0 C-Jjl xJlll . & l xxl I £_a J_oLjljJI ^Jc. jjLi c IS Jill JLjX. 

j-i-C. ^ uaLa. ^ 1 Jjtj : w ij 1 5Jjii I -k i Aj-o I > > r ll ^Ji nJUll cjlAjuVi 

lia. -Gl 

(_il jSJI Cijj-o. J-fi -/ ijjjJaiJI CiLvLajJI £>i* C>^ dUo^ j-aV I I j] 

uj ' * I ^jajV I J La. Cj I— Ajla. n j-aJL4 lia . ah A. . jjj ( d t ^ M I o LajiaJ. I £_C 

^jSlj . p 1 I I ^ ft . * llll J-L-O q I ^ I V «i fl,.fl I ^ i 7 iV I l 5a > ,I. U ^ yjQ Lj JjJ 7W 

. <jlxa»^ I sZi Lx I p^-l-AJ L <L*-<a LJ I m iial I p I <fi Lfl-Jj <i l£ I ^£1 1 a f I 

<lJ j <All < >_i.tiSU <UuLuia o - 0 -4^ ^ i-'xll oL^lill JjLi 

Sjifl < t * *A-Ja 1 lit I oLxjlL J1 *AtV I 6 ^ 1 * <L^U 1 jlX^ 

J^jil ^^Lx ^^xLl JLuOliVI 1*1"^ X, t lj| , 6^-xil pLLI ftjjxj-o 

4 > jC LJ ^ Jj J Uj^.u ^ & \\c *LluL.i.J 1^ ^ I r\\~y S j \ J I ^ Ir.^j Lx^J^. i if I ^.Jc. I 

P L j-iJ lj JU I ja^oxi (J J Lu. a ^_A lib jJUudZ Jxj Li I ^ia I lj . 

a L^ji lj p 1 t a I 
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^ \ jjl 1 > ji ui t jl 1 * « j <Ti~ |"i^ a LijA ^ j>| Jjfl jp f V Lj(j 

I jL Vi I Lift -A Ll ilr . Lx. — a jjX. h ^ > jm ^ jjJcla! I ^([ ,i < A La V f I L L__a— ij£ 

u 44 , i CjIj-i_*JLj J j_x»j LllfLoj ^ J-o Lie. ii iliAl I < 1 1 AjV I CjL(j-jxJI 

^jfl ^jti i >*> ^itf Mormyd 4 j^1aJ I <LL>^iVI <jjj«JI 6 HI <*\ n< .■ L_i.il : JLx£j . ^JJ 
^L^.^ JL-^ /v <5 La_i.uJ ( 6 J . L_» jJL ‘Ljj^ll j j> n o \ -l i 6 jljJI 6 LI I 

LoL&l Lc. I. i r> jc-o 4J j t pLiJ ill < i-~k 1 I Aji?i all 4_l Lujj jell ^Jo ^jJaJLJ i ^yu L-axJ 

. HjHI £jU. ^ Jjl l£ (jl liJ] v-jjil Ifll £-A 


Ljlc JLJ I ^_a LS jjJq_J Lj a \ i nVL plj-xl ^AjV I oLSjJ^aII — x_u 

4-flia_aJ. I o p I j__x. I O a. . J I 4^oJU — La ^-oV I — Li J_5 

p I- ■ Af • an ■t-A ^^>Lu J^-XJ ^-A i/t *> J 1 ^ Am toil ^ 1 -huL uV) ilVtalll j) 

. iiLLLI jjl 

4 J-A <LjJa <J Luj J I iIlL.i.i L l.$ uijjuu ^2) I A I ‘LoLL I^j 4 . 0 -L I Jj I Ij^l lj 

1*1 A .Js Aj 1 La^ Aj <Lc.ja.ij 4j^Jj t A 1 A aV I 6-LiJ-Ju ^ lU.IL uij-i-u <■ A J.A j A 6 jLL 
. <j jaH 1 1 ^jfLoj V L jjbj < La I j)*l^ ft ^Jc j Lu jiJ 


Jj^-o 0 La » <u!LJI LKLLa (^L i 1 ">3! I L * A (j ^ J-u 

<aL ^ I La 4 jU JoaLuxa ^1 111 Ls^? <jl ^jl Ijj * pLallj 

. J-vJlJI 45LLI J-iLo 4JOJ JalLj L ljju£ oLjSHI 4j] *i] < 

l^jt^ jj AJ *Ll,a1c. jjL-o ^j-o 6jliLalo J) L ifj — lx. <j_1 ajlII ^i( ill ^_A| CpL 

j-Aj LxJ I LJ L J Lxl V I LI 4J-0 1 ^Jb I ^J-Aj < ^Lo l ^Lj^U Lfi . I ^ la 6 Jj Lfl V 
| j_A 1 A il 1 nil lj ^^IxV I O IjJ I3 l . fl t Ij^J I Jflf. <dijujjj OjjV I o Li LljuiV I c-j>I In ^i»jis 
James Clerk L juao. pLj-i-A.fl ^JL j V LLo ^5C.I m^U f 

oVjL-a ^ Displacement current "Lxilll jLl I ^uxi ^ jiiJ Maxwell 

jjV < i.rwllJ I jLl Jj^jLL ^.ji jJflj < CjV j L*_a |LujL jV I ui^JU Ljx. 

. I4IA Lo L VLox. jj-il oVjLslII 
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CJJ-C-Ll 4 X 11 j-l.l I j Ij_i«mV I l^V tl I JjAJ ! <jJ$JI ijjft (jjjfj d-A * •* J-A ^ 

oLiAjJjjSllI 1 $ min jl Iaj J 1 ^jJaJL <L^U^V I Cj L* a \ y t i ^ Jc. . JjLjujjJI 

. j_u ^Illl cdJjj L$ L*1 1 nl 

Lllil jl i j -yl ^jj fi i ^Jj jaj Jjjju ‘L_l — t_ul — cuV I fjkJI ^LajVI Lj^jj j] 3^Jj 

i _y*ujui\ <-lfk i!il t jLu *U_uljJj p Ukll jj-a (£ I jXjAj jIa . <jLjlU 4 ft n A v t **~\ i u 

jXjiaJi jaILj-uJI 1 JajOIIj J > J > til 1 jkJl Jju JjjJjj . ^ aJu-\JL I ^A CtU t ilalJ I ^yA i_flVSLI 
^ic. IjA LjxLiaiJ JA l uj.ia.1 i jjJj JSL ^jaSi (jAlfl < 1 1 fl JjA—Jlj 4 -UjjLuuV I 

III Jjo I {g 1 ^Jc. t.\ u.A fl JA dil J-» Lla5Uj p LLJul I jx- i-tjj_a ^A £j_=J I ^Jc. *, i !■« 'll I 

. ^llJI p l~» t uJ I ^A 4 tTnal I 

St. Augus-j \ 1 1 n ~s,jl I * . ..*« 1 ( |ja 1 1 1 a jJ p^.i.faJ I jjaju JjL&a oaj ^a 

^jjjaYI ^ * a >j L$ «ua ajli JjLSk ^jJ i plfJjiL <Juiill 4 \ mi SLlaJI ^yA tine of Hippo 

(_£jll jJbj i ^Y-LuauY I <jAj-a J-Aj jinA.lL ial A A jA.j P lj£.l vi! L-A . 4 fibO (J aJ lIL 

JjJj 1 la ^ Aj> JjJa ^ JJlUj .^jI I jIj_ljuVI t <JL_i_lLJ I jIj_aju| <Uj1aJL LjlA J-i 

iiLJI bXA <ja ^j_uaA_> CuAhj JAj . L^j-mj I jU ^A ^_Xjj j l Lulfc qaj V .p^uuu LjJ_lAj 

. . jxjj j£ l-AAjj >L <Lla 1 I p LuJuV I 6 J-A ^ fl a ^A 4-iC.jJ I QdAAj * dJ I IjjtiYL <Luj.UI 

jjuac <-»Ijj I ja <_j j^L-o IV* ^ Lc jil tiAjI oLa . . lj<l L ^Vl ^Ja f V L|j 

. Ljjjl ^A olalhl I 

<jV ^jJjA <jLj i-Ajlx.1 ^jLjjjVI a « /n <jLIj$ j-o J-laA ja] ^A 

. <Lfl j_ *-l I «L_iA I j-^j <L-o_i j-*J I j I J-A.fl j^yj LuiaL c_>j— *J I ^A LL L A -0 4 Jut 1 ftj J Tkj 
^A LjuI l A dj J f LpAjJjjili Ij jxla.lt jJJ_A-J.ll pLj-C ^jX. 6 . 1 a. JJ ^*S i <|J-J JjJ 

jxjiaJI *LajJLjJu jLjjl ^jx 6 Jajj dJiiSj « <_i_a j^aI I j <LxUVl Lli a a!x» 

. Ja jJ I J jA-i-oJ Ij oIa IjaI Ij <Aj Ijl I 


jxJlx ^jC A — <jLLa 6 J lx — dj LI^aj jkL&j Sjlxj jV I cJjJtll ^A Jajj 
6JJ& j-o . <LLa SjjLa V La I LjA Uol <Ljajjj ‘LxJ^LLaJ I <A jl I ^_y& Jjau jxLa 

jj-lLjj <1 La Lx UL t j ^jJ I jxj-AjJ I I ^y.'xxl Aj ) P- a . Hi I ^jc. jX^L_it I £j L» 1 I 
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3-iij ( a \ \Ia m *J J-J^o - 4^>J-U ^jJ-xL J-A ~ 

JjAxJI jJ^Ljj Sic, U ia .1 I 6^ Lie. pLxI»I ^ I (_£ jJ I ) Ijj-ojJ ulJCi-ci 

< ^-o I J_£j I ^_a.j LaJ I e Li^a a! I J Ijj Jj^xjj J L A-llx, V !j ( 6jj LiaJ I Jfj LjJoV Ij t ^Cj i^y UaJ Ij 
> Aj jl <JJLx ^jJj 4A^LaJI ^-xuj-a ^x. J_» U Lfrlo | oLgI^-AVI ^Icj j-LxtiVI jj_i-<aj 

( 4 — ^ — Si jjjJI t>A ^ U-Q J ^ <_SJ — Ul jjj-ll o-A ^ 

^ i*t Ij ~w H <L^vjjII <» 1 6 i...jll ^ < 4.,\ ^JaLxl I 6 1 — i-xJ I ^ . . Scientology Lia^i j ~ >i xui Ij 

< SJjUI ol Jwl ! I <S Ij -vl I O l^-xui [j < 4 Ui II ixll ^^ajV Ij < 4 n n A-J I O La. I^aj I j 

<Lu^IaaJI iijJI Lx ^-L (J*AJ ^oAjJlLI jJxZiaII 6 La j L tiVv Ij < jrJj .. ^li llrA^LlaV I 6j tjBj 
I Jii **il <_i 1 .aJLu i £_l I j V I Jfr t.al I |k^La. | JjJq I L ^-Ix. ^Jbj < ^-gJjl! I ilLtif I j 

: L$ La Cu < j.Ll, I S^LLaI t I j_g t * i Jj l^xl I iJ-i-Li_ tf all 

£ jo*Aj-a I iA J5 £j < J (^J-^ Ij 4-Lfl^ia O LijAi 4 -jlaj I^joJ L La '-hi 1 g jJall I 

. 4-fiLLx jjb LX I <j_uljjJ ^-flktA eJU 

Cosmic calendar ^jSJ I ^jJa.lll ^ ^xa.Vl ^jJI LiIa jJI ln!jj_5 j_Ei 

V | p LL_J I Li j- LLj J^ij < p L a. ill < » > >L1 1 <j Lm j jj j* ^JL I ^ a <t> jjx» j^-A 1 & "il Ij 

. LL15LJ l j^LaJI JIajliioiVL 

Lf-xi jX rxJ I.I l Lu jLuLjx Jjl lj_Aj jxi*JI 6 jLx ^ i a . JLS 

. "L jja ^jA ii ^ aJL Ij <4i ^ aII science LJ1 ^1 . iAl^llI j ii ^ jlII 
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